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Cpok ocBoeHus — 2 rojia



MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma o buonorun mns obyuaromuxcs 10-11 kmaccoB MOY rumnazum Nel3 paspaboTaHa B COOTBETCTBHH C

JIOKyMEHTaMHU:

- ®epaepanbHbIM 3ak0HOM Poccuiickoit deneparuu ot 29.12.2012r Ne 273- @3 «O06 obpazoanuu B Poccuiickoit deaeparum» (¢
n3mMeHenusiMu ot 14.07.2022 r);

- npukazoMm MunucrepctBa mpocBemieHuss PO ot 12 asrycra 2022 r. Ne 732 "O BHeceHMHM HU3MEHEHHMH B (QenepanbHbIi
rOCyJapCTBEHHBI 00pa30BaTeNbHBIA CTaHAAPT CPEAHEro oO0Iero o0pa3oBaHUs, YTBEPKIAEHHBIM MpukazoM MwuHHUCTEpCTBa
obpazoBanms u Hayku Poccmiickoit @eneparuu ot 17 mast 2012 1. Ne 413"

- npuka3zoM MunHucTepcTBa npocsenienue Poccuiickoit @eneparuu ot 1 deBpans 2024 r. Ne 62 "O BHeceHUH U3MEHEHUN B

HEKOTOpbIe IpuKa3bl MuHucTepcrBa nmpocsenieHnus Poccuiickoit denepanuu, kacaroniyecs genepaibHbIX 00pa30oBaTeNIbHbBIX
IpOrpaMM OCHOBHOTO 00111ero 00pa3oBaHUs U CPeIHEro o01ero oopasoBanus’;

- GenepasibHON 00pPa30BATENBHOM MPOrPAMMON CPEAHET0 00IIero 00pa30BaHusl, YTBEPKACHHOU MPUKa30M MUHIPOCBEILIEHUS
Poccuu ot 18.05.2023 1. Ne 371;

- npuka3zomM MunucTepcTBa npocsenieHus: Poccuiickoit @eneparuu ot 01.02.2024 No62 «O BHeceHUM U3MEHEHUN B HEKOTOPHIE

npukassl MunucrepcTBa mpocsetienust Poccuiickoit deneparum, kacarommuecs denepanbHbix o0pazoBarenbHbix nmporpamm OO0 u
COOy;
- npukazoM Munnpocsemenust Poccun ot 19.03.2024 N 171

"O BHECEHUM U3MEHEHU B HEKOTOpbIE MpUKa3bl MuHuctepcTBa npocselienus Poccuiickoit denepanuu, kacaromuecs penepaibHbIX
00pa3oBaTeNbHBIX MPOrpaMM HauyaJbHOTO 00IIEro 00pa3oBaHus, OCHOBHOTO 00IIeT0 00pa30BaHUs U CPETHEr0 OOIIEro

obpazoBanus" (3apeructpupoBanHo B Muntocte Poccuu 11.04.2024 N 77830);

- npuka3oM MunucrepcrBa npocsenieHus: Poccniickoit @enepanun ot 08.10.2025 Ne 729 «O BHeCcEeHNN H3MEHEHUI B HEKOTOPBIE
npukassl MunucrepcTBa mpocetienust Poccuiickoit deneparim, kacaromuecs heneparbHbIX 00pa30BaTEIbHBIX TPOTPAMM
Ha4yaJbHOI'O OOIIETro, OCHOBHOI'O OOIIETO, CPSIAHETO 00IIETro 00pa3oBaHMY,

- npuka3zoM MunuctepcTBa npocsemienus: Poccuiickoit @enepannu ot 10.11.2025 Ne 808 «O BHECEeHHHM U3MEHEHUI B HEKOTOPBIE
npukassl MunucrepcTBa npocetienust Poccuiickoit denepanum, kacaromuecs (enepaibHbIx 00pa30BaTeIbHBIX IPOTrpamMm
HAYaJIbHOT'O 00I1IET0, OCHOBHOTO OOIIET0, CPETHEr0 0011ero 00pa3oBaHUs;



- CaHI/ITapHO-3HI/IIICMI/IOJIOFI/I‘I€CKI/IMI/I Tpe6OBaHI/I$IMI/I K YCJIOBHAM M OpraHU3allliu 06y‘I€HI/I}I B O6IHCO6p8,30BaT€JII>HI>IX YUPCIKACHUAX

1.2.3685-21 "T'uruennueckue HOPMAaTHBBI U TpeOOBaHUSI K
00ecreYeHU0 0€30I1acCHOCTH u (vm) 0€3BpEIHOCTU TUISt YyesIoBeKa (haxkTopoB
CpeIbI obuTaHus" (YTBEPKICHBI MIOCTaHOBJICHUEM ['maBHOTO TOCyJIapCTBEHHOTO

caHuTapHoro Bpaya ot 28 saBaps 2021 r. N 2) ;

- TIOCTAHOBJIEHWEM [ J1aBHOTO rocyJapCTBEHHOTO caHUTapHOro Bpauya Poccuiickoin ®enepanum ot 28 ceHTsa0ps 2020 r. Ne 28 «O06
yrBepkieHnn canuTapHbix npaBuil CII 2.4.3648-20 «CaHuTapHO-3MIUAEMUOJIOTHYECKIE TPEOOBAHMS K OpraHu3alusaM BOCIIUTAHUS U
00y4eHUs1, OTJpIXa U O3JOPOBIICHHUS IETEH U MOJNOAESKN» (3apeructprupoBano B Muntocte Poccun 18.12.2020r. Ne61573);

- [Tpuka3z Munnpocsemenus Poccun ot 09.10.2024 N 704 "O BHeceHUM U3MEHEHU B HEKOTOPbIEC MPHUKa3bl MUHUCTEPCTBA
npocseleHust Poccutickoit denepaimu, kacaroniuecs GpeaepaibHbIX 00pa30BaTEIbHBIX MPOrpaMM HauyajdbHOIO 00IIEro 00pa3oBaHus,
OCHOBHOT0 00111eT0 00pa3oBaHus U cpeaHero odmiero oopazoBanus” (3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)

- OcHOBHOI 00pa3oBaTeIbHON MPOTPaMMbI cpeiHero odiiero oopazoBanus MOY I'mmaazumn Ne 13;

- Ycraom MOY I'mmuazun Ne 13.

[Ipu paspaboTke mporpamMmbl MO OHMOJOTUM  TEOPETHUYECKYIO  OCHOBY JJIA OMpPEIETCHUs MOAX0I0B K (POPMUPOBAHUIO
cojiep)kaHus y9eOHOTro ImpeaMeTa

«buomorus» - cocraBUIU: KOHIIENITYaJIbHBIC MMOJIOKCHUSI dIrocC COO o B3anM000OYCIOBICHHOCTH TIEIICH,
coJiepaHusl, pe3yJbTaTOB 00y4YeHHS U TpeOOBAaHUHN K YPOBHIO TIOJITOTOBKHU BBIMTYCKHUKOB, TTOJIOKEHHUS 00 OOIINX MENIIX U
NPUHIMIAX, XapAKTEPUIYIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI cpeiHero odiero oopasoanus B Poccuiickoit @enepanuu, a
TaK)Ke MOJIOKEHUS O Crieu(puKe ONOJIOTHH, ¢€ 3HAUCHUH B IIO3HAHUH KHBOU MPUPOJIBI K 0OCCTICUCHUH CYIIICCTBOBAHUS
yeoBeueckoro oomiecTpa. CorjaacHO Ha3BaHHBIM TOJIOKCHHSIM OTIPECIICHBI OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 110 OMOJIOTHH U €€
CTPYKTYypa.

[Tporpamma mo Grostoruu 1aét MpeACTaBICHHE O TENsIX, 00 001Iel cTpaTernu 00yUeHHUs, BOCITUTAHUS U Pa3BUTHSI 00yUJarOIIUXCS
cpencTBamMu y4eOHOTo mpeameTa

«buonorus», onpenenseT 00s3aTeIbHOE IPEIMETHOE COJIEPKAHUE, €TO CTPYKTYPY, PACTIPEICIICHHE 110 pa3esiaM U TeMaM,
PEKOMEHIyEeMYIO MOCIEA0BATEIbHOCTh U3YUEHUS yUeOHOTO MaTepralia ¢ yuéTOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3CH,
JIOTUKH 00pa30BaTEIBHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaronuxcsl.

B nporpamme 1mo 61o0THN TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K INIAHUPYEMbBIM JIMYHOCTHBIM, METAIPEIMETHBIM ¥ TIPEIMETHBIM
pesynbrataMm  oOydeHwus B JOpMHUPOBAHUN OCHOBHBIX BUIOB YUEOHO-TIO3HABATEIHHOU AEATEIbHOCTH/YIEOHBIX TCUCTBUIN
00y4Jaroumxcsi o OCBOCHUIO COJIepKaHUsI OMOJIOTHYECKOro 00pa3oBaHMUsl.



B nporpamme o 6nonoruu (10—11 xmaccel, 6a30BbIil YPOBEHB) peai30BaH MPUHITUIT IPEEMCTBEHHOCTH B U3YUCHHH OWOJIOTHH,
Oyaroyapst YeMy B Hel IMPOCMaTpUBACTCS HAPABJICHHOCTh Ha Pa3BUTHEC 3HAHHM, CBA3aHHBIX ¢ (POPMUPOBAHUEM €CTCCTBEHHO-
HAyYHOT'O MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIINN JTUIHOCTH, SKOJIOTHUECKOTO MBIIUICHHS, IPEJCTaBICHUH O 3JI0POBOM 00pase
YKU3HH B OEPEIKHBIM OTHOIIIEHUEM K OKpY Karolel nmpupoaHoi cpenae. [ToaToMy Hapsiay ¢ M3ydeHHEM OOIICOMOIOTHISCKUX TCOPHUH, a
Tak)Ke 3HAaHUH O CTPOCHHH JKUBBIX CHCTEM PA3HOTO PaHTa M CYIITHOCTA OCHOBHBIX TMPOTEKAIOIIMX B HHUX MPOIECCOB B
porpamMme 1o OMOJIOTHH YACICHO BHUMAHHUE UCTIOIh30BAHUIO TIOJYUYCHHBIX 3HAHUN B MIOBCETHEBHON KU3HU ISl PEIIICHUS
MPUKJIATHBIX 337]a4, B TOM YHCIIC: MPOPUITAKTAKHA HACIEICTBEHHBIX 3a00I€BaHN YEIIOBEKA, METUKO-TECHETUYECKOTO
KOHCYJIbTHPOBaHUSI, 000CHOBAHHUS SKOJOTHIECKH IETIECO00PA3HOTO TTOBEACHHS B OKPYXKAIOIMIEH MTPUPOTHON Cpeie, aHaN3a BIUSHUS
X035MCTBEHHOM JCATEIHPHOCTH YEIOBEKA HA COCTOSTHUE IPUPOIHBIX M HCKYCCTBEHHBIX SKOCUCTEM. Y CUJIICHHE BHUMAHUS K
MPUKJIATHON HAMIPaBICHHOCTH Y4eOHOTO mpeaMeTa « buosorus mpoauKTOBaHO HEOOXOIMMOCTBIO 00ECTIEUCHUS YCITOBUN IS
pelIeHUs OJTHON M3 aKTyalbHBIX 3aJa4 IIIKOJIFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTopas mpeamnoiaraet popMupoBaHue y
00yJaroImMXCcsl CHOCOOHOCTH aJIalITUPOBATHCS K M3MEHEHUSIM IMHAMUYHO Pa3BUBAIOIIECTOCS COBPEMEHHOTO MHUpa.

[Iporpamma 1o OMOJIOTHUH SIBJSCTCS OPUESHTUPOM JUISl COCTaBIIEHUS pab0vHMX MPOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEIOKUTh CBOM
BapUAHT MOCIICIOBATCIIbHOCTH U3YYCHUS U CTPYKTYPhI yIeOHOr0 MaTepuraia, CBoé BHACHUE yTei (hOpMUPOBAHUS Y 00YUaIOIINXCS
10-11 kmaccoB mpeaAMETHBIX 3HAHUM, YMEHHHN M CTIOCOO0B YUCOHOM NESITEIHFHOCTH, a TAK)KE METOJNYSCKUX PEIICHUH 3a1a4
BOCIIMTAHUS U Pa3BUTHUS CpeJICTBaMHU yueOHOro npeameTa «bruonorusy.

buonorus Ha ypoBHE cpeHero oomero oOpa3oBaHus 3aHUMaeT BaxkHOe MecTo. OH obecrnieunBaeT GopMHUPOBAHUE Yy O0YJAFOIITUXCS
MIPEICTABIICHUIA O HAYYHOU KapTHHE MHPA, PacIIUPseT U 00001IaeT 3HAHKS O KUBOH NPHUPOJIE, €€ OTINIUTENbHBIX TPU3HAKAX —
YPOBHEBOW OpPTaHU3AIMH ¥ SBOJIONNH, CO3MAET YCIOBUS IS TIO3HAHUS 3aKOHOB KUBOHW NIPHUPOIBI, (hOpMHUPOBAHUS (DYHKITMOHATEHOMN
I'PaMOTHOCTH, HaBBIKOB 37J0pPOBOTO M 0€30IMacHOT0 00pasa KU3HH, SKOJOTHUECKOTO MBIIIUICHHS, [ICHHOCTHOTO OTHOIICHUS K KUBOM
MPUPOJIC M YETIOBEKY.

Bosbioe 3HaYeHNe OMOJIOTHS IMEET TaKXKe JIJIs PEIICHHS BOCIIMTATEIILHBIX U PAa3BUBAIOIINX 3a71a4 CPEAHETO 00Iero oopa3oBaHus,
coranuzanuu odydaromuxca. M3yuenue 6mosorun odecrnednBaeT yciaoBUs A1 POPMUPOBAHUS UHTEIIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX U NH(POPMAITMOHHBIX HABBIKOB, 3CTETUYECKOUN KYJIbTYpPhI, CHOCOOCTBYET HHTETPAIIUU OMOJOTUYECKUX 3HAHUM C
MIPEICTABIICHUSIMH U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU U Teorpaduu. HazBaHHbIE TTOJIOKEHUS O
peIHa3HaYeHUH yueOHoro npeameta « buoiorus» cocTaBUIN OCHOBY JIJISL ONIPEACIICHUS MOAX00B K 0TOOPY M CTPYKTYPHPOBAHUIO
€ro CoJIep KaHus, MPEICTABIIEHHOTO B IIporpaMMe TI0 OMOJIOTHH.

OT60p conmepkanus yueOHOTo npeamera «bruonorusy Ha 6a30BOM ypOBHE OCYIIECTBIIEH C TIO3UIUN KyIbTYPOCOOOPa3HOTO TOIX0/1a,
B COOTBETCTBUU C KOTOPHIM 00yUaIOIIUECs JOJDKHBI OCBOUTH 3HAHUS M YMEHHUSI, 3HAUMMbIC sl (popMuUpoBaHUS 00IIEH KyIbTYPHI,
OTIpEICIIAIONINE aJcKBaTHOE TTOBEACHHUE YeIOBEKA B OKPY KAIOIICH PUPOTHON cpejie, BOCTPeOOBaHHbBIE B TIOBCEAHEBHOM JKU3HU U



IPAKTHUYECKOH eaTenbHOCcTH. Oco00€ MECTO B ATOM CUCTEME 3HAHUN 3aHUMAIOT 3JIEMEHTHI COAEPKAHUs, KOTOPbIE  CIIy»Kat
OCHOBOW 1Jii  (pOPMHUPOBAHUSL TPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE MHUPA U IIEHHOCTHBIX
OpPUEHTALIUSIX JTUYHOCTH, CIIOCOOCTBYIOIIMX F'YMaHU3alMK OMOJIOTUYECKOro 00pa30oBaHusl.

CTpyKkTypupoBaHHE COAEpXaHUS Yy4yeOHOro MaTrepuaga B MporpaMMme Mo OHOJIOTUM OCYHIECTBIEHO C YYETOM
IPUOPUTETHOTO 3HAYEHHS 3HAHHUNA 00 OTIMYHUTENbHBIX OCOOCHHOCTSIX KMBOW MPUPOJIBL, O €€ YPOBHEBOM OpraHU3aluu U
IBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType y4eOHOTO npeaMeTa « buosorus BbIIEIEHbI CIEAYIOIINE COAEPKATEIbHbIE JIMHUN:
«buoinorus kak Hayka. MeToabl HAy4YHOT O MO3HaHUs», «KieTka kak Onojornyeckas cucrema», «OpraHusM Kak Ouosiornueckas
cucreMay, «CrucreMa 1 MHOr0OOpa3ue OpraHu4eckoro Mupay,

«OBOJIOLMSA KUBOU MIPUPOABD», « IKOCUCTEMBI U IIPUCYIIHE UM 3aKOHOMEPHOCTHY.

Lenps nzyuenus yueoHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIaJIEHHE 00YHYarOUIUMUCS 3HAHUSIMU O CTPYKTYPHO-
(YHKIIMOHAJIBHOW OpraHU3alK )KUBbIX CUCTEM pPA3HOTO paHra U MPUOOPETEHHWE YMEHHU HUCHOJb30BaTh A3THU 3HAHUS IS
IPaMOTHBIX JEHCTBUM B OTHOIIEHUH OOBEKTOB AKUBOU MPUPOBI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX POOJIEM.

Joctmxenne  1enu — M3ydeHuss — ydeOHoro — mpeamera «buosorus» Ha 6a30BOM ypoBHE 00ECIIEUNBAETCS PELLICHUEM
CJIEYIOIIUX 3a7a4:

OCBOEHHE 00YUaIOIIUMUCS CUCTEMbI 3HAaHUM 0 OMOJIOTMUYECKUX TEOPUSX, YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTe3ax,
OpaBUiax, CIyXalluX  OCHOBOM /Ui (GOPMHUPOBAHUS NMPEACTABICHUIN O €CTECTBEHHO-HAYYHOU KapTUHE MHUpa, O METO1aX
HAYYHOTO MO3HaHUs, CTPOCHUU, MHOTOO0pa3uK U OCOOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHM3allMM, BBIJAIOLINXCS
OTKPBITUSAX U COBPEMEHHBIX UCCIEIOBaHUSAX B OUOIOrUH;

dbopmupoBaHue y OOydYarolmUXCSd TO3HABATEIbHBIX, HHTEJUICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B MPOIECCe aHaIn3a
JAHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJIAJI0B, UACH U MOAXOA0B K U3YUEHHIO KUBBIX CUCTEM PAa3HOTO YPOBHS
OpraHu3allly;

CTaHOBJICHHE Y OOy4aronIuXcst 001Ie KyabTypbl, QYHKIMOHATBHOW IPAMOTHOCTH, PA3BUTHUE YMEHHUIN OOBSICHATH U OLICHUBATh
SIBJICHUSI OKPY>KAIOUIEro MUpa >KUBOU MPUPOJIbI HA OCHOBAHUHU 3HAHUM U ONBITA, MOJYYEHHBIX IPU U3yUYEHUU OMOJIOTHH;
dbopMupoBaHUEe y 00yHaIOIIUXCS YMEHUN WILTIOCTPUPOBATh 3HAU€HUE OMOJIOrMUECKUX 3HAHUHM B MPAKTUYECKOU e TEIbHOCTH
YeJIOBEKa, Pa3BUTHUH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHIM U arpoOHOTEXHOIOTHIA;

BOCIHUTAaHUE YOEXKAEHHOCTH B BOSMOXKHOCTH MO3HAHUS YEJIIOBEKOM >KMBON MPUPO/IbI, HEOOXOJMMOCTH OEpEKHOI0 OTHOIICHHUS K HEH,
COOJIOACHUSI STUYECKUX HOPM MPHU MPOBEACHUH OMOIOTUYECKUX UCCIIeI0OBAHUI;

OCO3HaHHE [IEHHOCTU OMOJIOTMYECKUX 3HAHUM JIJIs TOBBIIIEHUST YPOBHS SKOJOTUYECKON KYIbTYpPhI, 4711 (GOPMUPOBAHHS HAYYHOTO
MUPOBO33PEHUS;



IpUMEHEHUE TPUOOPETEHHBIX 3HAHUNA U YMEHUW B TOBCEIHEBHOM KU3HMU ISl OLICHKHU MOCIEACTBUN CBOEH JESITEIIbHOCTHU 1O
OTHOIIEHUIO K OKpY:Karollel cpeie, COOCTBEHHOMY 3/I0pOBbI0, 000CHOBAaHHE U COOIOICHUE Mep MPOPUIAKTUKHI 3200JICBAHHM.

B cucreme cpeanero oOmiero oOpa3oBanus «buosnorusy», uzydyaemas Ha 6a30BOM YpOBHE, SBIISIETCS 0053aT€NbHBIM YU4eOHBIM
MPEeIMETOM, BXOJIAIIMM B COCTaB MpeAMETHON 00s1acTh «EcTeCTBEHHO-HAYYHBIE TPEAMETHI».

OO6mIee ynciIo YacoB, pEKOMEHIOBAaHHBIX TSl n3ydeHus Ouonoruu — 68 acos: B 10 kimacce — 34 vaca (1 gac B Heneno), B 11 kimacce —
34 qaca (1 gac B Hezen).

COIAEPKXAHUE OBYUEHUS

10 KJIACC

Tema 1. buonorust kak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTHH C 00IIECTBEHHBIMH, TEXHUYECKUMU U APYTHMH €CTECTBEHHBIMU HayKaMmu, puiocoduei,
TUKOM, 3CTETUKON U npaBoM. Posb Onosoruu B GopMUpoBaHUM COBPEMEHHON HaAyYHON KapTHHBI MUpa. Cuctema OMOJIOTHYECKUX
HayK.

MeTo/1b1 T03HAHUS )KUBOM IPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, ONMCAaHNe, U3MEPEHUE, KIacCu(PUKaIs, MOAEINPOBAHNUE,
CTaTUCTUYECKas 00pabOTKa JaHHBIX ).

JlemoHCTpanumu:

[Toprpetsr: Y. HapBun, I'. Mennens, H.K. Konbmos, /Ix. Yorcon u @. Kpuk.

Tabmuiel 1 cxembl: «MeTo bl TO3HAHMSI )KHBOM TIPUPOIBD.

JlaGopatopHbIe U IpaKTUYECKUE PabOTHI:

[Tpaktrueckas pabora Ne 1. «/cnosib30BaHUE pa3NMUHBIX METOJOB IPHU U3yUYEHUN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble CHCTEMBI U UX OPTaHU3ALIMS

JKuBble cucteMbl (OMOCUCTEMBI) KaK IpeAMET u3ydeHus 0uosioruu. OTInYme )KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.
CgoiicTBa OMOCHCTEM M MX pa3HOOOpasue. Y pOBHH OpraHU3aIluu OMOCUCTEM: MOJICKYJISIPHBIN, KII€TOUHBIN, TKAHEBBIH,
OpraHU3MEHHbIN, TOMYJISIUOHHO-BUI0BON, IKOCUCTEMHBIN (OMOre0eHOTUUECKHIT ), OMOCHEPHBIN.

JlemoHCTpanumu:

Tabmuibl u cxembl: «OCHOBHBIC IPU3HAKY KU3HINY», « Y POBHU OPTaHU3AIIUN KUBON TIPUPOIBD».

O6opynoBanue: moaenb Moekyinsl JIHK.

Tema 3. XUMHUECKHI1 COCTaB U CTPOCHHE KIIETKU

XHWMHUYECKHI COCTAB KIETKU. XUMUYECKUE AIEMEHTBI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTBI. Bogia 1 MUHEpaIbHbIE BEIIECTBA.
®OyHKuMK BOABI 1 MUHEPAJIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTHUeCKOro O6anaHca.



benku. CoctaB u ctpoeHre 0eTKOB. AMHUHOKHCIIOTHI — MOHOMEpPHI 0ekoB. HezameHnmble U 3aMEeHUMbIE AMUHOKHUCIIOTHI.
AMMHOKHCIIOTHBIM COCTaB. YPOBHH CTPYKTYpPbI OCIIKOBOM MOJIEKYJIbI (IEpBUYHASI, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTpYKTypa). XUMHUYECKHE CBOICTBa OenkoB. buonornueckue pyHKIUU OCIIKOB.

depMeHTHI — Ouosiornueckue karaauzaropbl. CTpoeHne epMeHTa: akTUBHBIN IIEHTp, cyOcTpaTHas criennduunocts. KodepmeHTHI.
Butamunasl. OTanans pepMEHTOB OT HEOPTAaHUIECKUX KaTaIN3aTOPOB.

YrieBoasl: MOHOCaXapu/ bl (TII0K03a, pud03a 1 Je30KCuprd03a), Aucaxapu/ibl (caxaposa, JIakTo3a) U Mmojaucaxapuasl (Kpaxmall,
TJIMKOT€H, LEeNII0I103a). buonornueckue (yHKIHUH YTIIEBOJOB.

Jlunuapsl: Tpurauuepuabl, Gpochonunubl, crepouasl. I'uapoduibHo-ruapodoOHbIe CBOMCTBA. bronornyeckre GyHKIMH JTUTHAIOB.
CpaBHEHHE yTII€BOJOB, OEIKOB U JUIUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennossie kucnotsl: JIHK u PHK. Hykneotuasl — MoHOMEPHI HYKJIeHHOBBIX KuCI0T. Ctpoerue u ¢pyukiuu JJHK. Ctpoenue u
¢bynkuuu PHK. Bunst PHK. AT®: ctpoenue u GyHKIMH.

[{uTonorus — Hayka o kjieTke. Kiierounast Teopusi — nmpumep B3auMoJIeHCcTBUS ujied U (PakTOB B HAYYHOM MO3HaHUU. MeTOIbI
WU3YUYECHHUS KIIETKH.

Krerka kak nenoctHas xuBasi cuctema. O011re Mpu3HaKky KIETOK: 3aMKHYyTasi HapykHasi MeMOpana, mosekyibl JIHK kak
IeHETUYECKUH anmapar, CucTeMa CUHTe3a Oelka.

Tunsl KJIETOK: yKapruoTHUecKas U pokapuoTuyeckas. OCOOEHHOCTH CTPOCHHUSI MPOKapUOTHUEeCKON KieTku. KietouHnas creHka
O0aktepuii. CTpoeHHE 2yKapUOTHUECKOHN KJIeTKU. OCHOBHBIC OTIMYUS PACTUTEIBLHOM, S)KUBOTHON M TPUOHOM KIIETKHU.
[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAas CTEeHKa, INIMKOKAIMKC, uX pyHkuuu. [lnazmaTuueckas meMOpana, eé
cBoicTBa U pynkuuu. [{uronnazma u e€ opranouibl. OnHoMeMOpanHbie opraHounabl kiaetku: DIIC, annapat ['onbaxu, TM30COMBI.
[TomyaBTOHOMHBIE OPraHOMABI KIIETKA: MUTOXOHIAPHUH, IIaCTUABL. [IponcxoxieHrne MUTOXOHIPUI U TacTul. Buabl nminactun.
HememOpaHHble OpraHou bl KJIETKH: puOOCOMBI, KJIE€TOUHBIN LIEHTP, LEHTPUOJIN, PECHUYKH, KTYTUKU. DYHKIIMN OPraHOMI0B KIETKHU.
Bxurouenus.

Snpo — perynsTopHbiii HeHTp KiIeTku. CTpoeHue sizipa: siaepHas 000J049Ka, KaproIia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.
TpaHcHopT BELIECTB B KJIETKE.

JlemoHCcTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneitnen, P. Bupxos, {x. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panxnun, K.M. bap.
Jwuarpammel: «PacnipeneneHne XMMUYECKUX JJIEMEHTOB B HEXKUBOM IIPUPOIEY,

«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuupl u CXEMBI: «Ilepuognueckass TabauIa  XUMHUYECKHX AJIEMEHTOB,



«CTpoeHre MOJIeKYJIbl BOJIb», «brocunTes 0enka», «CTpoeHrue MOJIeKyJIbl OenKay,

«Ctpoenue pepmentay, «Hykneunonsie kuciotel. JJHK», «Ctpoenne monekynsl ATO»,

«CTpoeHue F3yKapuoTHYECKOU KIETKW», «CTpOEHUE KUBOTHOU KIETKW», « CTPOEHUE PACTUTEIIBHOU KIETKW», « CTpoeHue
MIPOKAPUOTUYECKOU KIETKW», « CTpOEHUE Allpa KIETKN», « Y TIEBOABD, «JIMIUIbD.

O6opymoBaHue: CBETOBOM MUKPOCKOII, 000PYI0BaHUE /IS ITPOBEACHIS HAOIIOICHNUN, U3MEPEHUN, YKCIIEPUMEHTOB, MUKPOTIPEIIapaThI
PACTUTENbHBIX, )KUBOTHBIX U 0aKTEPUATbHBIX KJIETOK.

JlaGopatopHbIe U IPaKTUYECKUE PaOOTHI:

JlaGoparopHas pabota Ne 1. «3yueHre kaTaTUTUYECKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMIIIa3bl WIIM KaTaiasbl)y.
JlaGopatopHas padota Ne 2. «3yueHue cTpoeHus KIETOK PACTEHUM, dKUBOTHBIX U OAKTEPUI MO MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIPENAPATAX U UX OMUCAHUEY.

Tema 4. XXu3HenesaTenbHOCTh KIETKH

OOMeH BeIIecTB, UM METab0MM3M. ACCUMIISINS (TUITACTUYECKU OOMEH) U JUCCUMMIISIINS (SHEPreTHUYeCKUil OOMEH) — JIBe
CTOPOHBI €TMHOTO TIpoliecca Metabosm3ma. Posib 3aKOHOB COXpaHEHHUsI BEIIECTB U YHEPTUU B TOHUMAHUU MeTaboIu3Ma.

Tunel oOMeHa BeriecTB: aBTOTPO(DHBIN U TeTepoTpodHbIil. Ponb hepMeHTOB B 00MEHE BEIIECTB M MPEBPAIICHUN YHEPTUHU B KIIETKE.
®dotocunte3. CBeToBas U TeMHOBas ¢a3bl poTocunTesa. Peakimu GporocunTesa. DPheKTUBHOCTh POTOCHHTE3A. JHAUCHUE
dboTocuHTe3a N5 KU3HU Ha 3emuie. BiusiHue ycinoBuil cpeibl Ha (OTOCHHTE3 W CIOCOOBI TOBBIMIEHUS €T0 MPOJAYKTHBHOCTH Y
KYJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIoLre OaKTepuu. 3HaUYEHUE XEMOCHUHTE3a JIJIsl KU3HU Ha 3eMiie.

DHepreTudyeckuii oOMeH B KieTke. PacuiemieHue BeIIECTB, BbIIECIECHUE U aKKYMYJIHUPOBAHUE SHEPTUU B KJIETKE. DTaIlbl
sHeprernyeckoro oomena. I'nmuxonus. bpoxenue u ero Buasl. Kuciiopognoe okuciieHrue, Wi KIeTouHoe Jbixanue. OKUCIUTENbHOE
bochopunupoBanue. IPHEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakiuu matpuunoro cuntesa. ['enetnueckas undopmarus u JJHK. Peanuzanusa renetnueckoit HHpoOpMaluu B KJIETKE.
['enernueckuii koa u ero cBoricta. TpaHckpunius — matpuunblii cuHTe3 PHK. Tpancisius — OuocunTes 6enka. JTarbl TPaHCISAIINN.
KomupoBanne amuHOKUCIOT. Posib pubocoM B OnocuHTE3e OerKa.

Heknerounsie Gopmbl ku3Hu — Bupycol. Mcropusi otkpeitus BupycoB (JI.W. UBanoBckuit). OCOOEHHOCTH CTPOSHUS U
KU3HEHHOTO LMKJIa BUpYycoB. bakrepuodaru. bonesnu pactenuil, ")KUBOTHBIX U YeJIOBEKA, BhI3bIBa€MbIE BUpycamu. Bupyc
ummyHoaeduiuta genoeka (BUY) — Bo3Oyaurens CITMla. OOpaTHas TpaHCKpHUMIHS, peBepTa3a u uarerpasa. [Ipodunakrrka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUM.

JlemoHCcTpanumu:



[Toptpetsl: H.K. Konsuos, JI.1. MBanosckuii, K.A. Tumupsses.

Tabmunpsr  u CXEMBI: «Tnmbr nuTaHus», «Merabonuzm», «MUTOXOHIPUSY,

«HEpreTUYECKUil 0OMEH, «Xnopomnact», «Dorocunted», «Crtpoenue JJHK»,

«Ctpoenue 1 GyHKIMOHUpOBaHUE reHa», «CuHTe3 0enkay, « 'eHeTHYeCKU Koy,

«Bupycs», «bakrepuodaru», «CtpoeHue u JKA3HEHHBIN IUKJI BUpYyCa CIINda, 6akrepuodaray, «Pemnukanus JJHK».
OoOopynoBanue: Moaenu-ammmkanun — «Yasoenue JJHK u TPaAHCKPUIILUS,

«buocunres 6enka», « CTpoeHue KIEeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOXEHNE U HHIUBUAYAJIBHOE PA3BUTHE OPTAHU3MOB

KieTouHbIi UK, WK )KU3HEHHBIA HUKI KiIeTKU. MHTepdasza u mutos. IIponeccel, npoTtekaromue B uutepdase. Permkanus —
peakiusa matpuunoro cuntesa JJHK. Ctpoenne xpomocom. XpoMOCOMHBIA HA0OP — KapuOTHUI. JIMIIIOUIHBIN U TanjIouIHbINA
XpOMOCOMHbIE Habopbl. Xpomatusl. [{luTonornueckie OCHOBBI Pa3MHOKEHUS M UHIUBUAYaIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Jenenue kneTku — Muto3. Ctaanu mutosa. [Iporeccsl, Tpoucxoadiye Ha pa3HbIX CTaAUsAX MUTO3a. BHOJIOTMUECKU CMBICT MUTO34.
[TporpamMmmMupyemasi ru0eib KIETKH — aromTo3.

®opmbl pa3MHOKEHUSI OPTaHU3MOB: OECIOI0€ U N0J0BOe. Bubl 6ecronoro pa3sMHOXKEHUS: AeJIeHUe HaJBOE, IOYKOBAHUE OJTHO- U
MHOTOKJIETOYHBIX, CHOPOOOpa30BaHne, BEreTaTUBHOE pa3MHOXKeHUeE. VIcKyccTBeHHOE KIIOHMPOBAHNUE OPraHU3MOB, €r0 3HaYCHHE JUIS
CEJICKIIUHU.

[TonoBo€ pa3MHOKEHUE, €T0 OTINYHS OT OECIIOJIOTO.

Meito3. Ctanuu meno3sa. [Iponeccsl, npoucxoadire Ha ctaausx Meiosa. [loeaenne xpomocom B Mmerose. Kpoccunrosep.
buosiornuecknii CMbICI U 3HAYEHUE MEN03a.

["ameTorenes — npouecc 00pa30BaHMsl MOJOBBIX KIETOK Y KUBOTHBIX. [10J10BbIE jKee3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHue U
pa3BUTHE MOJOBBIX KJIETOK — raMeT (CepMaTo30u/l, IHIEKIIETKa) — cliepMaToreHe3 u ooreHes. OCOOEHHOCTH CTPOCHHUS SIMIIEKIIETOK U
criepMmaro3zonioB. OmionorBopenue. Ilaprenorenes.

WunuBuayanbHoe pa3BuTe (OHTOreHe3). OMOpHUOHANIbBHOE pa3BUTHE (AMOpUOTEeHE3). DTanbl SMOPUOHAIILHOTO PA3BUTHS Y
MIO3BOHOYHBIX JKUBOTHBIX: IpOOJICHNE, TacTPYJIsLus, opraHorenes. I[loctamOpuoHanbHOEe  pa3BUTHE. TUIBI TOCTIMOPUOHAIBHOTO
pa3BUTHS: IPSIMOE, HETIpsIMOe (JIMUMHOYHOE). BiusiHue cpebl Ha pa3BUTHE OPraHU3MOB, (DaKTOPbI, CIIOCOOHBIE BBI3BIBAThH
BPOKIAEHHBIE YPOACTBA.

Pocrt u pa3Butue pacrenuil. OHTOreHe3 HBETKOBOIO PaCTEHUS: CTPOECHUE CEMEHU, CTaIMH PAa3BUTHS.

JlemoHcTpanuu:

Tabmus! u cxeMbl: «@OpPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «JIBOIHOE OIJIOOTBOPEHHE Y LIBETKOBBIX pacTeHHiD», «BeretatusHoe
Pa3MHOXKEHUE PACTCHUI,



«Jlenenue kneTku 6akTepuit», « CTpoeHHUE MOJIOBBIX KIETOK», « CTpOEHHE XPOMOCOMBI»,

«Knerounsiii muki», «Pemukanusa JJTHK», «Muto3y, «Meiio3y, «IIpsMoe u Henpsamoe pa3BuTue», «['aMeTorenes y MiIeKOMUTAaOIINX
1 4yeaoBeka», « OCHOBHBIC CTAJIMU OHTOICHE3ay.

O6opynoBaHue: MUKPOCKOII, MUKpompenapaThl « CriepMaTo301 bl MIICKOITUTAIOIICTOY, « AHIIeKIeTKAa MIIEKOTTUTAIOIIIETOY,
«KapurokuHes B KJIeTKax KOpEIIKa JIyKay, MarHUTHas MoJieNb-anmuinkanus «Jlenenue kietkn», moaens JIHK, moaens Meradaznoit
XPOMOCOMBI.

JlaGopatopHbIe U IPaKTUYECKUE PaOOTHI:

JlabopaTtopHas padota Ne 3. «HaOmroieHne MruTo3a B KJIETKaX KOHYMKA KOPEIIKa JyKa Ha TOTOBBIX MUKPOMIPEMAPATAX».
JlabopaTtopHas padota Ne 4. «3ydyeHne cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacneacTBEHHOCTh M1 UBMEHYMBOCTh OPTaHU3MOB

[Ipeamet u 3apaun reHeTUKU. VicTopus pa3BUTHS TeHETUKHU. PoJb TUTONIOTMH U SMOPHOJIOTHY B CTAHOBJICHUU TeHETUKHU. BKitas
POCCHUICKUX U 3apYOEKHBIX YUEHBIX B pa3BUTHUE TEHETUKU. METO/Ibl T€HETUKH (THOPUIOIOTHYECKUH, ITUTOTEHETUYECKUH,
MOJIEKYJIIpHO-TeHeTH4YeCcKuii). OCHOBHBIE TeHETUYECKHE TTOHATHS. | eHeThuYecKasi CHMBOJIMKA, UCTIONb3yeMas B CXeMax CKpEIIMBaHUM.
3aKOHOMEPHOCTH HacjeI0BaHUs IPU3HAKOB, ycTaHOBIEHHbIE I'. Mennenem. MoHOrnOpuaHoe cKkpeluBaHue. 3aKoH eIMHO-00pa3us
ruOpuI0B MepBOro nokojaeHus. [IpaBuino qoMuHUpOBaHUs. 3aKOH pacilerieHus: mpu3HakoB. ['unoresa unctotel ramert. [lomHoe u
HEIOJIHOE JOMUHHUPOBAHUE.

JuruOpuaHoe ckpenBanye. 3aKOH HE3aBUCUMOTO HAaCJIeI0BaHUs MPU3HAKOB. L[uToreHeTnueckre 0CHOBBI JUTHOPUIHOTO
CKpeUIMBaHus. AHaTU3Upyloulee cKpeuBanue. Mcnoib30BaHre aHAIU3UPYIOLIET0 CKPEIMBAHMS 1JIs1 ONPEEICHUS TEHOTUIIA OCOOU.
CuernnieHHoe HacienqoBanue npu3HakoB. Padborta T. MopraHa no ciienjiecHHOMY HaclieJOBaHUIO TeHOB. HapyliieHue cuernseHust TeHOB B
pe3yJibTaTe KpOCCUHIOBEPA.

XpOMOCOMHas TeOpHsl HACIECTBEHHOCTH. | eHeTuYecKre KapThl.

['enerrka nosia. XpoMOCOMHOE OIpeiesieHUE T0J1a. AyTOCOMBI U MOJOBBIE XpPOMOCOMBI. | 'OMOTraMeTHbIE U TeTepOraMeTHbIE
opranu3Mbl. HacnenoBanue npu3HaKkoB, CUEIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUabl N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJIEeACTBEHHAs. PoJib cpeibl B HEHACIEACTBEHHOM N3MEHYMBOCTH.
XapaktepucTuka MOIu(UKAITMOHHONW N3MEHUYMBOCTU. BaprannoHHbIN psa 1 BapualionHas kpuBasi. HopMa peakiuu npusHaka.
KonnuecTBeHHbIE U KaUECTBEHHbIE MMPU3HAKK U UX HOpMa peakiui. CBoicTBa MOAU(PUKAITMOHHON U3MEHUNBOCTH.

HacnencTBenHnas, nin reHOTUNMYECKas, U3MEHUYNBOCTh. KOMOWHATHBHASI HK3MEHYUBOCTL. Me#03 1 MOJI0BOM MPOIIECC — OCHOBA
KOMOMHATHBHON U3MEHYMBOCTU. MyTallOHHAs! N3MEHYHBOCTh. Knaccudukanuys MyTaluii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
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YacToTta u mpuunHbl MyTanuil. Mytareaasie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEACTBEHHON n3meHnunBocTy H.1.
Basuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka yenoBeka. Kapuorum yenoBeka. OCHOBHbIE METO/Ibl TCHETHKHU YEJIOBEKA: T€HEATIOTUYECKHM, OJM3HEIIOBBIH,
UTOTCHETUYECKUN, OMOXUMUYECKUH, MOJIEKYISIPHO- TeHeTn4YecKuil. COBpeMEHHOE OMpe/IeIeHNE TeHOTHIIA: TIOJTHOT€HOMHOE
CEKBEHUPOBAHKE, FTEHOTUIIMPOBAaHKE, B TOM unciie ¢ nomousto [II[P-ananu3a. HacnencreenHsie 3a001€BaHus YEIOBEKA: T€HHbBIE
00J€3HU, OOJIE3HH C HACIEACTBEHHOM MPeapacioioKEHHOCThIO, XPOMOCOMHBIE 00sie3HU. COMaTUUYECKUE U T€HEPATUBHbBIE MYTALIHH.
CrtBonoBsie KieTkH. [IpuHIKIBI 310pOBOTO 00pa3a KU3HH, TUATHOCTUKH, MPOPUIAKTUKHI U JIEYEHUS] TCHETUYECKUX OOJIE3HEM.
Menuko-reHeTHUYeCKOe KOHCYIbTUPOBAaHUE. 3HAYECHNE MEIUIIMHCKOM T€HETUKHU B MPEOTBPALICHUN U JICYEHUN T€HETUUECKUX
3a00JIeBaHUH YEIOBEKA.

JlemoHCcTpauuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepuxos, H.B. Tumodeer-Pecorckuii, H.. BaBuios.

Tabnuibl 1 cxeMbl: «MOHOTHOPUTHOE CKPEIIMBAHKUE U €TO IIUTOICHETHYECKasi OCHOBAY, «3aKOH PacIICIUICHUS U €ro
[IUTOTEHETUYECKAsi OCHOBAY», «3aKOH YUCTOTHI raMeT», «lurudpuaHoe ckpenmBanuey, « [ {luronorunyeckne 0CHOBBI JUTHOPUIHOTO
CKpelmmBaHus», «Meo3y», «BzanumoaencTeue aiesibHbIX TEHOBY, «I €HEeTHUEeCKUE KapThl PACTEHH M, d)KUBOTHBIX U YEJIOBEKAY,
«I'eneTnka nomuay, «3aKOHOMEPHOCTH HACJIEIOBAHUS, CLIEIJIEHHOTO € MOJ0oM», « KapruoTumsl yenoBeka 1 )KUBOTHBIX», «BUibl
U3MEHUYHUBOCTHY, «MoaudukaoHHas U3MEHIUBOCThY, «HacnenoBanue pesyc- ¢akropay, «I'eHeTuka rpymni KpoBu», «MyTalinoHHas
U3MEHYUBOCTH.

O6opynoBaHue: Mojenu-anmmMkauun ~ «MOHOTHOPUAHOE  CKpEILIMBaHUE,

«Henonnoe nomuHupoBaHue, «Jurndpunnoe ckpenmpanuey, «llepekpéct xpoMocom», MUKPOCKON M MUKpOTIpenapaT
«JIpozoduiay (Hopma, myTanuu GOpMbI KPBUIBEB U OKPACKH Teia), repoapuii «I'opox moceBHOMNY.

JlabGopaTopHble U MPAKTUYECKHE padOThI:

JlaGopatopHas ~ paboTta Ne 5. «3yueHnue pe3ynbTaToB MOHOTHOPUJIHOTO W JUTHOPHUIHOTO CKpPEUIUBAHUS Y
JPpO30(ITbI HAa TOTOBBIX MUKPOTIPETIapaTax.

Jlabopatopnas ~ pabota Ne 6. «3yuenne MoaupuKamOHHON H3MEHYUBOCTH, IIOCTPOCHUE BAPUAIIMOHHOTO Psi/ia ¥ BapUAIMOHHOM
KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y Apo30¢Guiibl Ha TOTOBBIX MUKPOIIpENapaTax».

[TpakTrueckas padota Ne 2. «CocTaBieHUE U aHAJIN3 POJAOCIOBHBIX YEIOBEKAY.

Tewma 7. Cenexrust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHUN
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Cenexuus Kak HayKa | Iporecc. 3apoKIeHUE CEJIEKIUU U foMecTukanus. Yuyenne H.M. BaBuiosa o neHTpax NpoucxXoXIeHUs U
MHOTr000pa3usi KyJbTYpHBIX pacTeHull. LeHTpbl IpONCX0XKIEHUs JOMAIIHUX KUBOTHBIX. COpT, MOpoJa, HITaMM.
CoBpeMEHHbBIE METOJIbl CENEKIMH. MacCoBbIi M HWHAMBUAYAIbHBIA OTOOPHI B CEJIEKIIUU PACTEHUHN U )KUBOTHBIX. OLIEHKA
JKCTEpbepa. bin3kopoacTBEHHOE cKpenBaHue — MHOpuAUHT. Yucras muHus. CKpelMBaHue YUCThIX JIUHUN. ['eTepo3uc, unm
rubpuanas cuia. HepoactBeHHoe ckpemnBanue — ayropuaunr. Otnanéunas rudpuanszanus u e€ ycrnexu. IcKycCTBEHHBI MyTareHes
Y TIOJIyYEHHUE MOJUIIIOUA0B. JJOCTHKEHHS CENEKIIMY PACTEHUH, )KUBOTHBIX © MUKPOOPTaHU3MOB.
buoTrexHoorus Kak 0Tpacib MPOU3BOACTBA. [ eHHas nHxkeHepus. Jrambl co3aanus pekomonnanTHoi JJHK u TpancrenHbix
oprann3MoB. Kierounast uHxeHepusi.
Kiterounbie KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOKEHNE pacTeHn. KiOHMpOBaHuEe BBICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX ~ OPraHU3MOB.  DKOJOTHYECKHE U 3Tndeckue mpodiemsl. 'MO — renernyecku Moau(pUIMpPOBAHHBIE
OpraHU3MBI.
JlemoHCcTpauuu:
[Toptpetsi: H.. BaBunos, 1.B. Muuypun, I'.JI. Kapnieuenko, M.®. NBaHoB.
Tabmuup! u cxeMbl: kapTa «LleHTpbl TPOUCXOXKAECHUS U MHOT000pa3ust KyJIbTYPHBIX pacTeHHD», «Ilopoapl JOMAIIHUX KUBOTHBIXY,
«CopTa KyIbTypHBIX pacTeHui», «Otnanéanas ruopuauzanus», «Padoter akanemuka M.®. Upanosay, «Ilomummonausy, «O0BEKTHI
ouotexHosnoruny, «Kierounsle KyabTypbl U KIIOHHpOBaHUE», « KOHCTpynpoBaHue U mepeHoc reHOB, XPOMOCOM).
O6opyaoBaHue: MyJISKU TUIOA0B U KOPHEIIIOJ0B TUKHUX ()OPM U KYJIBTYpPHBIX COPTOB pacTeHui, repoapuit « CelbCKOX035IICTBEHHbIE
pacTEHUS.
JlaGopatopHble U IpaKTUYECKUE PabOTHI:
Dkckypeusi «OCHOBHBIE METO/bI U IOCTHKEHUS CEJIEKIUN PACTEHUH U )KUBOTHBIX (HA CEJIEKIMOHHYIO CTaHIUIO, TIIEMEHHYIO (hepMmy,
COPTOUCHBITATENbHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, Ta0OPATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

[IpoBepsiembie TpeOOBaHMS K Pe3yJibTaTaM OCBOEHUSI OCHOBHOM

oOpazoBaTenpHOM TporpaMmabl (10 kiacc)

Koa MpoBepsieMble NpegMeTHble pe3ynbTaTbl OCBOEHMS1 OCHOBHOI 06pa3oBaTenbHON
NnpoBepsemMoro nporpaMmmbl cpegHero obuero obpasoBaHusi
pe3ynbTarta
1 CchopMmnpoBaHHOCTL 3HAHWUA O MeCTe U ponu BuonorMm B CUCTEME Hay4HOro

3HaHMS ECTEeCTBEHHbIX HayK, B (POPMMPOBAHUN COBPEMEHHOW €ECTECTBEHHO-
Hay4YHOW KapTWHbl MUPA N Hay4YHOro MMPOBO33PEHUS; O BKNade POCCUACKUX W
3apy0eXHbIX Yy4eHbIX-OMONoroB B pasBuTMe Owmonoruv;  pyHKLMOHaNbHOM
rPaMOTHOCTM YenoBeKa Arsi PELLUEHNS KU3HEHHBIX 3aaay
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YMeHMe packpbiBaTb coAepxaHne BUONMOrMYeckMx TEPMUHOB U MOHATUN: XKNU3Hb,
KneTka, opraHuam; metabonusm (obMeH BeLlecTB U MpeBpalleHne 3SHeprum),
romeocta3 (camoperynsiuus), YpOBHEBasi OpraHmMsauusi XMBbIX CUCTEM,
camoBOCnpoun3BeaeHne (penpoaykuus), HacneacTBEHHOCTb, UBMEHUYUBOCTb, POCT
1 passutune

YMeHne wusnaratb Guomnorvdeckne  TeOopuUM  (KNETouvHasi,  XPOMOCOMHas,
MyTaunoHHas), 3akoHbl (I. MeHgensa, T. MopraHa, H./. BaBunosa) u y4eHus (o
LUEeHTpax MHoroobpasusi W MPOUCXOXOEHUS KynbTypHbIX pacteHun H.U.
BaBunosa), onpegensTb rpaHuLbl MX NPUMEHUMOCTHU K KUBLIM CUCTEMaM

YMeHne Bnagetb Metogamu Hay4YHOro no3HaHuAa B Guonorun (Ha6moneH|/|e n
onncaHme XunBbiX CUCTEM, MpoLEeCCcoB U SABIIEHUN; opraHunsauuna n npoeegeHune
Ouonoruyeckoro OKCMNEPUMEHTA, BblABWXEHNE r’MnNoTeE3bl; BbldBJ1EHUE
3aBMCMMOCTUN MeXOy wuccneayembiMn BeNmMYnHaMU, 00bsACHEHNE NOJTy4E€HHbIX
pe3ynbTatoB, UCMOJIb3OBAHHbIX HAaYy4HbIX NOHATURA, Teopvu7| N 3aKOHOB; yMeHWne
Aenatb BbiBOAbl HA OCHOBAHMK MOJTy4YE€HHbIX pesyanaTOB)

YMeHne BblgensaTb CyLWeCTBEHHble NPU3HaKM BUPYCOB, KNETOK MPOKapuoT W
9yKapuoT, OOHOKMNETOYHbIX W MHOFOKMETOYHbIX OpraHu3MoB; OCOBEHHOCTU
npoueccoB oOMeHa BeLecTB U MpeBPALLEHUs 3Heprun B kneTke, hOTOCUHTESA,
NnacTUYeckoro M 3JHepreTudeckoro obMeHa, XxemocuHTesa, MWUTO3a, Meio3a,
ONMOAOTBOPEHMUS, PasMHOXEHWs, WHOMBUAYanbHOrO pas3BUTUS  OpraHusma
(oHTOreHes)

YMeHne npuUMEeHATb MOMyYeHHble 3HaHUA AN OGbACHEHMS GUONOrMYEecKnx
NPOLIeCCoB U ABMNEHWUI, ANSA NPUHATUS NPAKTUYECKUX pelleHUid B NoBCeaHEBHOW
XM3HW B LensAx obecrnedeHns 6Ge30NacHOCTM CBOEro 300POBbA M 300POBbSA
OKpyXKaloLuX nogen, cobniogeHnss HopM rPamoTHONO NMOBEAEHUSI B OKpYXKaloLLei
npupoaHon cpede; NoHMMaHWe HeoBXOOUMOCTU WUCMOMNb30BaHUA OOCTUXKEHWIA
COBPEMEHHO 6uronorum " BUOTEXHOMOrmi ans paLunoHanbHoro
NpUPOAoNonNbL30BaHUSA

YmeHune pewaTtb afieMeHTapHble reHeTu4yeckme 3agavym Ha MOHO- U ;:wlrm6pv|nHoe
CKpeLinBaHue, cuenneHHoe HacnenoBaHme,; CoCTaBiiATb CXeMbl MOHOFVI6pI/Iﬂ,HOFO
CKpelwmnBaHna ana npenckasaHna HacnegoBaHuAa Npu3HakoB y OpraHnM3moB

YMeHue BbINOMNHATL nabopaTopHble W npakTudeckne paboTtbl, cobnogatb
npaeuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060pya0oBaHMEM

YMmeHune KPUTUYECKN oueHnBaTb n MHTEpNpeTUpoBaTb MHd)OpMaLI,I/II'O
Buonoruyeckoro coAepXaHud, BKNYawLWwyo ncesaoHay4YHble 3HaHUA U3
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pasnnyHbiX UcTodHukoB (CMW, HayyHo-MonynsipHble MaTepuarnbl); 3TUYEcKue
acnekTbl COBPEMEHHbIX UCCreaoBaHuii B Guonorum, MeanumHe, GuoTexHonorum

10

YMeHue co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE coobueHuns, obobLyasn
6M0norw-|ecr<y+0 Vchbopmaumo n3 HECKOJIbKNX NCTOYHUKOB, rpamoTHO
MCNONb30BaTb NOHATUNHBIN annapart Guornorun

[TpoBepsiembie aemMeHTHI coepxkanus (10 kmacc)

Koa [NpoBepsieMbI aNeMEHT coaepKaHust
1 Bronorus kak Hayka
1.1 Brvonorus - Hayka o xwuBor npupoge. Ponb 6uonorum B oopmMmpoBaHMM COBPEMEHHOMN
Hay4HOW kapTWHbI MMpa. Cuctema B1onormyecknx Hayk
1.2 MeTtoabl MO3HaHUA XuBOW npupodbl (HabnwogeHue, SKCNEPUMEHT, OMucaHue,
n3mepeHue, knaccudukaums, MogenMpoBaHme, cratucTmyeckas obpaboTka AaHHbIX)
2 KuBble cucTembl 1 X opraHmsauus
2.1 Kueble cuctembl (buocuctembl) Kak npegmeT uM3ydeHus OGuonoruu. CsomncTBa
duocuctem n nx pasHoobpasme
2.2 YpoBHM  oOpraHu3aumm  BGuocucTem: MOEKYNSAPHO-reHeTUYECKNI, KNEeTOYHbIN,
OpraHU3MeHHbIV, NOMYMSALMOHHO-BMOOBON, 9KOCUCTEMHbIN, BUoCdepHbIn
3 XNUMUYECKNI COCTaB U CTPOEHMNE KNETKN
3.1 Xumunyecknn cocTaB KNeTKW. Xummndeckune 3NEMEHTbI: MaKpO3MEMEHThI,
MUKpOanemeHTbl. Boga u muHepaneHble BewecTBa. PyHKUMM BOAbI M MUHEpPANbHbIX
BeLlecTB B kneTke. MNogaepxaHme ocmoTuyeckoro banaHca
3.2 Benkn. CoctaB wun cTpoeHue ©OenkoB. AMWHOKACNOTBI - MOHOMepbl Gernkos.

HesameHMMble 1 3aMeHMMble aMWHOKWUCNOTbl. AMWHOKUCIIOTHBIA COCTaB. YPOBHMU
CTPYKTYpbl 6enkoBoW Monekynbl (MepBUYHAs, BTOPUYHAS, TPETUYHAs U YeTBEPTUYHAs
CTPYKTYypa). Xummn4yeckme cBorncTea 6enkoB. buonorunveckme dyHKUnnM 6enkoB.

depmeHTbl - BGuonornyeckne katanusatopbl. CTpoeHne epMeHTa: aKTUBHBIA LIEHTP,
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cybctpaTHast cneumduyHocTb. KodepmeHTbl. ButamuHbl. OTnnumMs ¢pepmMeHTOB OT
HeopraHMYyecKnx KaTanm3aTopos

3.3

YrneBsogbl: MoHocaxapwugbl (rmwko3a, pubosa wu pgesokcupmbosa), gucaxapugbl
(caxaposa, naktosa) W nonucaxapuabl  (Kpaxman, [fWKOTeH,  Lennonosa).
Bronornyeckne dyHKLMKN yrneBoaos.

Jiunuabl: Tpurnuuepugbl, ctepouabl, docdhonmnuabl. MapodunbHO-rnapodobHbIe
cBoncTBa. buonornyeckme dyHkumMm nunugos. CpaBHeHwe yrneBogoB, 6enkoB u
NMNUAOB Kak UCTOYHMKOB SHEPTUN

3.4

HykneunHosble kucnotel: AHK n PHK. HykneoTnabl - MOHOMEpPbLI HYKNEWHOBLIX KUCIOT.
CtpoeHue n pyHkumm OHK. CtpoeHune n dpyHkummn PHK. AT®: cTpoeHne n dyHKLmMm

3.5

LinTonorus - Hayka o knetke. KnetouHasi Teopus. MeToabl u3y4yeHus Knetok

3.6

KneTka kak uenoctHas xuBas cuctema. ObLime npusHakM KneTok: 3aMKHYTasi HapyXXHas
meMGpaHa, monekynbl [IHK kak reHeTuyeckuii annapat, cuctema cuHTesa 6enka

3.7

Tunbl  knNetok: aykapuoTudeckas W npokapuoTtudeckas. OcobeHHOCTU CTpoeHus
npokapuoTnyeckon knetkn. KnetouHas cteHka Gaktepun. CTpoeHne 3ykapmoTU4ecKown
kneTkn. OCHOBHbIE OTNNYUS PACTUTENBHON, XXMBOTHOM N rPUBHON KNETKN

3.8

[MoBEPXHOCTHbIE CTPYKTYPbI KMNETOK - KNeTOYHas CTeHKa, FMUKOKaruKC, UX (yHKUMK.
Mnasmatnyeckas MeMOpaHa, ee cBoncTBa U yHKUMKU. LiuTonnasma n ee opraHougpl.
OpHomeMmbpaHHble opraHouabl KNneTku: aHgonnasmatudeckas cetb (JMC), annapat
onbmxkun, nmM3ocomsbl. NonyaBTOHOMHbIE OpraHoMAbl KNETKW: MUTOXOHOPWUK, NracTuabl.
MponcxoxgeHwe mutoxoHApun 1 nnactua. Buagel nnactng. HemembpaHHblie opraHongpl
KNeTkn: puUOOCOMBI, KMETOYHbIA LIEHTP, PECHUYKW, XIYTUKU. PyHKUUM oOpraHongoB
KneTkn. BknroyerHus

3.9

Aopo - perynsaTopHblii  UeHTp kneTku. CTpoeHve sapa: sfaepHas 06omouYka,
Kapvonnasma, XpoMaTuH, SApbILLKO. XpOMOCOMbI

3.10

TpaHcnopT BeLWecTB B KreTke

YKnsHeneaTenbHOCTb KNeTKN

4.1

OOmeH BewectB, wnn MeTabonuam. Accumunauusa (nnacTuyeckum oOMeH) un
ancenmnnaumsa  (sHepreTuyeckuii obmeH) -  OBe  CTOpPOHbI  €4MHOro  npouecca
MeTabonuama. Tunbl obOMeHa BeLLeCTB: aBTOTPOMHbIA M reTepoTpodHbin. Ponb
depmeHTOB B 06MeHe BELLEeCTB 1 NpeBpaLLeHUn IHEPTUUN B KIeTKe
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4.2

doTtocmHTe3. CBeToBasi M TeMHoBas pasbl poTocuMHTe3a. Peakuumn ¢oTocmHTEe3a.
OddekTnBHOCTL GHOTOCUHTE3a. 3HadeHne OTOCUHTE3a ANs KU3HM Ha 3emne.
BnusaHve ycnosui cpeapbl Ha POTOCMHTES U CNOCOOLI NMOBLILWEHWS €70 NPOAYKTUBHOCTU Y
KyNbTYPHbIX paCTEHU.

XemocuHTe3. XeMocuHTesumpyouime b6akrepmum. 3HadeHne XeMOCUHTE3a AN XKU3HU Ha
3emne

4.3

OHepreTnyeckun obmeH B kneTke. PacwenneHve BewecTB, BblgeneHne U
aKKyMynupoBaHMEe 3SHepruM B KreTke. OTanbl 3HepreTuyeckoro obmeHa. [nuvkonua.
Epo>KeHv|e n ero BuUAbl. chnopo,u,Hoe OKucrneHue, wWnn KnetoyHoe AbiXxaHue.
O hekTUBHOCTL aHEPreTU4EeCKkoro obmeHa

4.4

Peakuun maTpuyHOro cuHtesa. [eHeTumdeckasa wuHdopmauma n OHK. Peanusauyus
reHeTudeckon wuwHdopmMauunm B KneTke. [eHeTudeckunm Kog W €ero CBOMCTBA.
TpaHckpunuus - MaTpuyHbii  cuHTed PHK. TpaHcnauus - 6uocmHTe3 Oerka.
KooupoBaHue amuHokncnoT. Ponb pnbocom B GrnocnHTese Gernka

4.5

HekneTto4Hble hopmbl XM3HW - BUPYChI. MicTopus oTkpbiTua Bupycos (.. NBaHoBckun).
OCOBEHHOCTN CTpPOEeHMS U Xu3HedesiTenbHOCTU BupycoB. baktepuodarn. bonesHu
pacTeHUNn, XMUBOTHLIX W YernoBeka, Bbi3biBaeMble BUpycamu. Bupyc nmmyHogeduumTa
yenoseka (BUY) - Bo3bygutens ClMOa. MNpodunaktuka pacnpocTpaHEeHUs BUPYCHbIX
3aboneBaHun

PasmHoXeHune n nHameuayanbHoe pasButmne opraHM3mMoB

51

KneToYHbIN UMK, WAN XKU3HEHHbIN UMK KneTku. MHTepdasa u muto3. [lpouecchl,
npoTekawwmne B uHTepdase. Pennukauma - peakumss maTpudHoro cuHtesa [QHK.
CTpoeHne XpoMOoCOM. XPOMOCOMHbIN Habop - kapuoTun. OunnongHbii 1 rannongHbi
XPOMOCOMHbIE Habopbl. Xpomatuabl. LlMTonormdyeckne OCHOBbI pPa3MHOXEHUS W
WHOVBMAYAINbHOrO Pa3BUTUSI OPraHN3MOB.

HeneHne knetkn - mutos. CTtagum mutosa. [lpouecchbl, npoucxogdlime Ha pasHbIX
cTaguax MuTtosa. buonornyecknin cmbiCii MUTO3a

5.2

<DOprI pPa3MHOXEeHnA OpraHn3mMoB: becnonoe 1 nonosoe. Bwugbl ©Gecnonoro
Pa3MHOXEeHNA: neneHue HagBoe, Nno4ykoBaHmne OOHO- n MHOTIOKIETOYHbIX,
cnopoo6pasoBaH|/|e, BeretatTMuBHoe pa3MHOXeHune. MCKyCCTBeHHOG KINoHnpoBaHne
OpraHM3mMoB, ero 3Ha4deHune and cenekumu

5.3

lMonoBoe pa3aMHOXeEHNE, ero oTnM4usa oT 6ecnonoro.
Meios. Ctagun meno3sa. lNpouecchl, npoucxogsiime Ha ctagusax menosa. [loseaeHuve
XpoMocoM B Meno3se. KpoccuHroeep. brnonornyecknin cMbicn n 3Ha4yeHne menosa
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54

"ameToreHes - npouecc obpa3oBaHNs MOMOBLIX KMNETOK Y XMBOTHbIX. [1onoBbie Xenesbl:
CEMEHHUKN " HAUYHUKN. O6pasoBaH|/|e N pasBuUTUE MNOJNIOBbIX KMNETOK - ramert
(cnepmartosouna, snuekneTka) - cnepmaTtoreHe3d u ooreHe3. OCOBEHHOCTM CTpPOEeHUs
SANLEKNEeTOK 1 cnepmarto3ongoB. OnnogoTeBopeHue. MNMapTeHoreHes

55

MHamBuayanbHoe pas3putMe (OHTOreHes). OMOpUOHanNbHOE pas3BuUTUE (3MOpUOreHes).
OTanbl  9MOpUOHaNbLHOrO  pasBUTUSE Yy  MO3BOHOYHBLIX XKMBOTHbIX:  ApobneHue,
racTpynsiyms, opraHoreHes. MocTtambproHaneHoe pasBuTuHe. Tunbl
NnocTambpmnoHanbHOro pasBuTUA: NpsiMoe, HenpsiMoe (NMMYUHOYHOE). BrinsHme cpefpl Ha
pa3BuTE OpraHM3moB; dakTopbl, CNOCOOHbIE BbI3biBaTb BPOXAEHHbIE YPOACTBA.

Poct n passutme pacteHun. OHTOreHe3 LBETKOBOrO PaCTEHUS: CTPOEHME CEeMEHW,
cTagum pasBuTus

HacneacTtBeHHOCTb M M3BMEHYMBOCTb OopraHn3moB

6.1

MpeomeTr n 3agaym reHeTukn. Mctopusa pasBuTuS reHeTukn. Bknag poccunckmx um
3apy0eXHbIX Y4YEHbIX B pa3BuUTUEe reHeTukn. Metoabl reHeTuku (rMbpuaonornyeckui,
LMTOrEHETUYECKNA, MONEKYNSIPHO-reHeTndecknin). OCHOBHbIE TEHETUYECKME MOHATUS.
eHeTu4eckas CMMBOMMKA, UCNONb3yeMas B CXeMaxX CKpeLLMBaHUN

6.2

3aKOHOMEpPHOCTN  HacnegoBaHWs  MPU3HaKoB, YycTaHoBneHHble [.  MeHgenewm.
MoHornbpugHoe ckpewimBaHve. 3akoH eanHoobpasmsa rmbpuaoB NepBOro MOKOMEHUS.
MpaBmno oOMUHMPOBaHUA. 3aKkOoH pacLlenneHns npusHakos. MnoTesa YUCTOTbl ramer.
lMonHoe 1 HenonHoe AOMUHUPOBaHMWE.

OurnbpugHoe ckpelwimBaHme. 3akoH HeE3aBMCMMOIO HacregoBaHUS  MPU3HAKOB.
LinToreHeTnyeckne  OCHOBbI  OUrMOpPUOHOrO  ckpewmBaHuda.  AHanusupylollee
ckpelumBaHue. Kcnonb3oBaHWe aHanuaupylowero CKpeluMBaHus Ans onpegeneHus
reHoTmna ocobm

6.3

CuenneHHoe HacnegoBaHue npusHakoB. Pabota T. MopraHa no cuenneHHoOMy
HacnegoBaHWIO reHoB. HapylieHve cuenneHus reHoB B pesynbTaTe KPOCCUMHrosepa.
XpoMOCOMHasi Teopusi HacNeACTBEHHOCTU. [[eHeTMYecKme KapThl.

leHeTuka nona. XpoMOCOMHOe onpefeneHne nona. AyTocombl U NOIOBbIE XPOMOCOMBI.
omorameTHbIe 1 retreporamMmeTHble OpraHn3Mbl. Hacnep,OBaHme NPU3HAKOB, cUenieHHbIX
C Nnonom

6.4

MN3mMeHYnBOCTb. BI/I,IJ.bI N3MEeH4YNBOCTU. HeHacrneacTBeHHad W HacnegcTtBeHHasd. Ponb
cpegbl B HeHAcneACTBEHHOM W3MEHYMBOCTW. XapakTepuctvka MoauduKaunoHHON
naMeH4mBocTU. BapuauuoHHbll pag M BapuaumoHHas kpuBasi. Hopma peakuuum
npusHaka. KonvyecTBeHHbIE U Ka4eCTBEHHbIE MPU3HAKM U UX HOpMa peakumn. CBoncTea
MOANUKALNOHHON U3MEHYNBOCTH
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6.5

HacnepncTteeHHas, nnm reHoTunM4eckas, N3MEHYNBOCTb. KombuHaTuBHas
n3MeH4MBoCTb. Meno3 1 nomnoBoM Npouecc - OCHoBa KOMOWHATUBHOW WU3MEHYMBOCTU.
MyTaumoHHasa un3MeHuYnBOCTb. Knaccudukaums MyTauun: reHHble XPOMOCOMHbIE,
reHomHole. Yactota u npuumHbl MyTaumin. MyTareHHble  dakTopbl.  3akoH
roOMOJSIOrMYEeCKMX PSAOB B HacneacTBeHHOM nameH4mnsoct H.W. BaBunosa

6.6

leHeTka uyenoBeka. Kapuotun uyenoBeka. OCHOBHble METOAbl FEHETMKM YenoBeka:
reHeanornyeckun, GNIM3HELOBbIN, LMTOreHETUYECKNA, DMOXUMUYECKUA, MOMEKYNAPHO-
reHeTUYECKUN. CoBpemeHHoe onpepernexve reHoTuna: NOfIHOreHOMHoe
CEKBEHVPOBaHWE, TEHOTMNUPOBaHMe, B TOM u4ucne ¢ nomowpto [LP-aHanumsa.
HacnepctBeHHble  3aboneBaHusi  4enoBeka: reHHble  OonesHu, 6GonesHn ¢
HacneacTBEHHON NPeapacnofnioXXeHHOCTbI0, XPOMOCOMHble BonesHn. Comartmyeckme u
reHepatuMBHble MyTauuu. [lpuvHUMnbl  300poBOro  o6pasa  >KM3HW, AMArHOCTUKW,
NpoUNakTMKN U NeYeHns  reHeTndeckmx  bBonesHen.  Meguko-reHeTnyeckoe
KOHCYIbTUpPOBaHUE. 3HaYeHne MeAULMHCKOW FEHETMKU B NPedoTBpaLLEHMN N NeYEHUN
reHeTu4ecknx 3aboneBaHUn YenoBeka

Cenekumsa opraHnamoB. OCHOBbI BUoTeXHONOrMM

7.1

Cenekumsa kak Hayka 1 npouecc. 3apoxaeHue cenekumm n goMmectukaums. Yyenve H.A.
BaBunoBa o LeHTpax NPONCX0XAEHUSA 1 MHOroobpasuns KynbTypHbIX pacTeHui. LieHTpbl
NPOUCXOXAEHUS AOMALLHUX XUBOTHbIX. CopT, Nopoaa, LWTaMmm

7.2

CoBpeMeHHble MeToAbl cenekuui. MaccoBblii U MHAMBUAYANbHbIA OTGOPbLI B CENeKuun
pacTeHMint n XMBOTHbIX. OLeHka aKcTepbepa. BnuskopodcTBeHHOe CKpellyBaHue -
MHGPUAMHT. Ynctas nuHus. CkpelumBaHWe YUCTbIX NUHUIA. [eTepoanc, unu rubpuaHas
cuna. HepoactBeHHoe ckpelumBaHve - aytopuaunHr. OtaaneHHas rmbpuansaums u ee
ycnexu. IcKkycCcTBEHHbIN MyTareHes 1 nonyyeHune nonunnovaos. JOCTMKEHUA cenekumum
pacTeHWit, )XMBOTHBIX 1 MUKPOOPraHM3MoB

7.3

BruoTtexHonorma kak oTpacnb npou3BoAcTBa. [eHHas wuHxXeHepus. 3Tanbl CO3[4aHUS
pekombuHaHTHoM [IHK 1 TpaHcreHHbIx opraHnamoB. KneTouHast nHxkeHepus. KnetoyHble
KynbTypbl. MukpoknoHansHoe pasMHOXeHune pacTeHun. KrnoHupoBaHue
BbICOKOMPOAYKTUBHbLIX  CEITbCKOXO3AWCTBEHHbIX ~ OPraHU3MoB.  JKOMOrMyeckme mu
aTuyeckme npobnembl. MO - reHeTu4eckn MoandULMPOBaHHbIE OPraHU3Mbl

11 KJIACC
Tema 1. DBomOIIMOHHASA OUOTIOTHUS

[TpennochuIKu BOSHUKHOBEHHS 3BOJIOIMOHHON TEOPHH. DBOJIIOIMOHHASA TEOpHUs U €€ MecTo B Onosioruu. BnusiHre 3BOMIOIIMOHHON

TEOpUU HA Pa3BUTHE OUOJIOTHH U IPYTUX HAYK.
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CaunerenbcTBa 3BoIOIMH. I1ameoHTOIOrNYEeCKHE: TTOCIEI0OBATEILHOCTD ITOSIBJICHUS BUI0OB B ITAJICOHTOJIOTHUECKOM JIETOMMCH,
nepexoiHpie popMbl. broreorpadguyeckue: cXoaCcTBO U pazinuue GayH u GJop MaTEPUKOB U OCTPOBOB.

DOMOPHOTIOTHYECKHE: CXOCTBA U Pa3INUUsI SMOPUOHOB Pa3HBIX BUJIOB MMO3BOHOYHBIX. CpaBHUTEILHO-aHATOMUYECKUE:
TOMOJIOTMYHbBIC, aHAJIOTUYHBIC, PYAMMEHTAPHbBIE OpraHbl, aTaBU3Mbl. MOJICKYJISIPHO-OMOXUMHUUECKHE: CXOACTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomonnonHas Teopus Y. Jlapsuna. [IpeanochUik BOSHUKHOBEHUS JapBUHU3MA. [[BIKYIIIME CUJTBI DBOJIIOIMA BHUJIOB 10
JapBuHy (M30BITOYHOE PA3MHOXKEHUE IIPU  OTPAHUYCHHOCTH  PECYpCOB, HEONpPEACIEHHAs  M3MEHUYMBOCTh, OOph0a 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bostonuu (CTD) u e€ ocHOBHBIE MTOI0KeHH. MukposBotonus. [lonynsaius kak equHuIa BUJa U
SBOJIIOIHH.

JBmxkymiye cuiibl ((hakTOphl) IBOJIIOIMK BUAOB B IIpUPoJie. MyTallMOHHBIN MPOIecC U KOMOMHATHBHAS H3MEHYUBOCTbD.
[TomysiinoHHbIE BOIHBI U Jipeiid reHoB. M3osiius 1 Murparus.

EcTtectBenHbIi 0TOOP — HanpaBIAOMKKN akTop BOTIONHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucrocoOeHHOCT, ~ OpraHM3MOBKaK — pe3yiabTaT dBojonuu. [Ipumepsl mpucrnocobieHuit y opranu3zMoB. ApoMopdo3sl u
WINO-aJaIlTallku.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIE (POPMBI BUI000pa30BaHUS: TeOrpaPUIecKoe, SIKOJIOTUIECKOE.

MakposBosronusi. Dopmel IBOJIIONMH: (prteTHUecKas, JIUBEPreHTHAs, KOHBEPreHTHas, mapauieiabHas. HeobpatumocTsb
SBOJIIOIHH.

[IpoucxoxaeHne OT  HECHEUHAIM3UPOBAHHBIXIIPEAKOB.  [Iporpeccupyromas cnenuain3anus. ATanTUBHAS paualus.
JlemoHCcTpauumu:

[Toptpersr: K. JIunnen, XX.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap, 3. I'ekkens, ®. Mromiep, A.H. CeBepuos.
Tabnuiel 1 cxembl: «PazBuTne opraHnuecKoro Mupa Ha 3emiiey, «3apoabIlIy MTO3BOHOUYHBIX )KUBOTHBIX», « APXEONTepUKC», «DopMbI
OOpBOBI 32 CYIIIECTBOBAHUEY,

«EcrectBeHHbIN 0TOOP», «MHOTOOOpa3ue COPTOB pacTeHHi», « MHOro0Opa3ue mopoa )KUBOTHEIXY», «l[lomynsamumy, «MyTannoHHas
U3MEHUYHUBOCTHY, «KApoMOp(O3bD»,

«Mnunoananrarumny, «O01mas nereHepanus», «JBrmwkyiue cuibl 3BoOIuny, «Kapra- cxema Mapiipyra myTemecTBus Y.
Hapsunay, «boprba 3a cymectBoBanuey, «IIprucrmnocobaeHHOCTs OpraHu3MoBy, «I'eorpadudeckoe BUI000pa3oBaHUEy,
«IKOIOTUIECKOE BUI000PA30BAHUEY.
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O6opynoBaHKE: KOJUIEKIINUS HACEKOMBIX C Pa3JIMUHBIMU TUIIAMU OKPACKH, HAOOP MIOAO0B U CeMsH, KoJuleKuus «[Ipumepsl 3auTHBIX
MPUCTIOCOOJICHUH Y )KUBOTHBIX», MOJIeNIb « OCHOBHBIE HAMPABICHUS SBOIIOLUNY, 00bEMHAs MoieNb «CTpoeHHEe TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX).

buoreorpadpuyeckas kapta Mupa, KouieKius «DopmMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTEHUI», MOJIETh allTUTMKAIUS
«IIepekpéct xpomocom», BiaxkHble npenaparsl «PazButue Hacekomoro», «Pazsurue narymku», MUKponpenapaT

«Apozoduna» (HopMma, MyTanuu GOpPMBI KPBLIHEB U OKPACKH TeJa).

JlaGopatopHbIe U IpaKTUYECKUE PadOTHI:

JlabopaTtopHas pabota Ne 1. «CpaBHeHUE BUIOB 110 MOP(HOIOTHUECKOMY KPUTEPHUIOY.

JlaGoparopHas pabota No 2. «Onucanue nOpUCTOCOOJEHHOCTH OpPraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eEMIIE

JloHayuHbIe IpeACTaBIEHUS O 3apOKICHUM KU3HU. HayuHble rUmoTe3bl BOSHUKHOBEHMSI )KU3HU Ha 3eMJie: a0uoreHes u naHcriepMusl.
XuMunyeckas 3BOJIOLHUsA. AOMOT€HHBIN CUHTE3 OpraHMYeCKHUX BEIIECTB U3 HEOPraHMUECKUX. DKCIEPUMEHTAIbHOE IOITBEPKICHUE
XUMHUYECKOM 3Bostonnu. HauanpHbie sTansl Ononorudeckoit asosmonuu. ['unoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp U BOZHUKHOBEHHME NPOTOKIIETKU. IIepBbie KileTku 1 ux 3Bomonns. @opMupoBaHHE OCHOBHBIX I'PYIII )KUBBIX OPTraHU3MOB.
PazButue xu3Hu Ha 3emiie no 3paM u nepuogaM. Karapxeii. Apxerickasi 1 npoTepo3oiickas 3pbl. [1aneo3olickas 3pa u €€ nepuoabl:
KeMOPUNCKHM, OPIOBUKCKUN, CUITYPUNCKHM, TEBOHCKHM, KAMEHHOYTOJIbHBIHN, TEPMCKHH.

Meso30iickas 3pa U €€ NePUOIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaitno3olickas apa u €€ nepuoabl: MaJIEOr€HOBbIN, HEOT€HOBBINM, aHTPOIIOT€HOBBIN. XapaKTepUCTUKA KITMMATa U F€OJIOTHYECKUX
npoieccoB. OCHOBHBIE ATalbl 3BOJIOLUH PACTUTENBHOIO U dKUBOTHOTO MUpPa. ApoMOp(03bl Y paCTEHUH U )KUBOTHBIX.

[losiBnenue, pacuBeT U BBIMUPAHKUE TPYIIT KUBBIX OPraHU3MOB.

CucreMa OpraHM4eCcKOro MUpa Kak OTpa)KeHUe 3BOTOLMU. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMA YEJIOBEKA. AHTPOIIOJOTHS Kak Hayka. Pa3BuTue mnpeacTaBieHHN O MPOUCXOXKIAECHUH YeIoBeKa. MeTonbl n3ydyeHus
anTponorene3a. CxoACTBa U pa3Inyns YEJIOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBuxynie cuibl (pakTopbl) aHTpornorenesa. HacnenctseHHas ©13MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. O0111eCTBEHHBIN 00pa3 )KU3HH,
U3TOTOBJICHUE OPYIUU TPYZAa, MBILJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU 3BOJIIOIIUYU YEJIOBEKA: aBCTpaIONUTEKH, UenoBek ymensiil, UenoBek npsimoxoasuiuii, YenoBek
HeaHAepTalIbCKuii, YenoBek pasyMHblil. Haxoaku MCKkomaeMbIX OCTaTKOB, BPEMSI CYIIIECTBOBAHHUSA, 00J1aCTh pacCpOCTpaHEHHsI, 00bEM
TOJIOBHOT'O MO3ra, 00pa3 KU3HH, OPYAHSL.
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Yenoseueckue packl. OCHOBHBIE OOJIBLINE PAChl: €BPONIEONIHAS (€Bpa3uiicKasi), HErpO-aBCTpaIONIHAs (3KBATOpUANIbHAS),
MOHT0JIONIHAs (a3uaTCKO-aMepuKaHcKas). YepThl MpUCHOcOOJEHHOCTH IPEICTaBUTENEH YETOBEUECKUX pac K YCIOBUAM
cymecTtBoBanus. EnnHcTBO yenoBeueckux pac. Kpuruka pacusma.

JlemoHCTpanumu:

[Toptpetsl: @. Penn, JI. [Tactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmunps! u cxembl: «Bo3aukHoBeHrne ComHEUHOHN cucTeMbl», «Pa3BUTHE OPraHnYecKoro Mupay, «PacTutenpHas KIeTKay,
«oKuBoTHas kietka», «[Ipokapuornueckas kierka», « COBpEMEHHAs CUCTEMA OPraHUYECKOro Mupay», «CpaBHEHUE aHATOMHYECKUX
YepT CTPOCHHMSI YETIOBEKA U YEIOBEKOOOPA3HBIX 00€3bsiH», « OCHOBHBIE MECTA MAJIEOHTOJIOTMYECKUX HAXOJ0K MPEJKOB COBPEMEHHOTO
yenoBeKay, «JlpeBHenue moan», «Jpesaue moan», «llepBbie COBpeMeHHbIE TIH0AN», «HemoBeuecKue pace».

Oo6opynoBanue: Mmyisku «IIpoucxoxaeHue yeaoBeka» (OIOCTbI aBCTPAIONUTEKA, IUTEKAHTPOIIA, HEaHAepTaabla, KPOMaHbOHIA),
CJIETIKM MU U300pa’keHNs1 KAMEHHBIX OpyIUi IEPBOOBITHOTO UeIoBeKa (KaMHU-YOIIIEPHl, pyOusa, ckpebiia), reOXpOHOJIOTHYeCKast
Tabnuua, KoJuieKus «PopMbl COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUN.

JlaGopaTopHble U TpaKTUUYECKHE PaOOTHI:

[Ipaktuueckass pabora No 1. «M3yueHne HMCKOMAEMbIX OCTATKOB PACTEHUUN U )KMBOTHBIX B KOJUICKIIHSIX).

DKCcKypceus «IBOIIIOIHS OPraHUIECKOTO MUpPa Ha 3emiie» (B €CTECTBEHHO-HAYUHbBIN WM KPAaCBEAUECKUI My3eil).

Tema 3. Opranusmsl U OKpyXkarolas cpeaa

DKonorus Kak HayKa. 3a1a4d U pa3ielibl SKOJOTHU. METOIbI SKOJOTUYECKUX UCCIEA0BAHUN. DKOJIOTHYECKOE MUPOBO33PEHHE
COBPEMEHHOT0 YEJIOBEKA.

Cpenpl oOUTaHUsI OPTaHU3MOB: BOJIHAS, HA36MHO-BO3IyIITHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAs.

Oxonoruueckue daktopbl. Kiaccudukaius 3KoJI0ru4eckux (HakTopoB: aOMOTHYECKHUE, OMOTUYECKUE U aHTpOTIoreHHbIe. [leficTBue
HKOJIOTUUECKUX (haKTOPOB Ha OPraHU3MBbI.

AOuotuueckue (HakTopbl: CBET, TEMIIEpaTypa, BlIaxkHoCcTh. Dotonepuoausm. [IpucnocobaeHrs opraHu3MoB K JeHCTBUIO
abuotnyeckux (akTopoB. bruosornueckue puTMel.

buotnueckue axtopsl. Buasl OnotTrndeckux B3auMOACHCTBUN: KOHKYPEHIIUS, XUIITHUYECTBO, CUMOMO03 U ero (popMsl. [lapasutusm,
KOOTIEpAIIHsl, MyTyaJIu3M, KOMMEHCATN3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M, HEUTpAIU3M. 3HaUeHHE OHOTHYECKUX
B3aMMOJICUCTBUI  JJI1  CYIIECTBOBAHUS  OPTAaHU3MOB B MMPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XAPAKTEPUCTUKH oMy sairi. OCHOBHbIE MTOKA3aTEIU MOMYJISIIIUN: YUCIEHHOCTD, IJIOTHOCTh, POKIAEMOCTb,
CMEpPTHOCTb, IPUPOCT, MUTpaLKs. JIMHAMUKA YUCICHHOCTH NOMYJISIINU U €€ Perysiiusl.

JlemoHCcTpanumu:
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[Toptpetsi: A. 'ymOonbar, K.®. Pynbe, O. I'ekkensb.

Tabnuubl 1 cxembl: kapta «IIpupoanbie 30Hb 3eMiany, «Cpeabl 00UTaHMs OPTaHU3MOBY, «DoTonepuoauzmy, «llomynsuny,
«3aKOHOMEPHOCTU POCTA YUCICHHOCTU MOMYJISIUU UHPY30puu-TyPenbkny, «[lumieBbie enm.

JlaGopaTopHbIe U MPAKTHYECKUE paOOTHI:

JlaGopatopHnas ~ pabota Ne 3. «Mopdonoruaeckue  0COOCHHOCTH pacTeHui U3 pa3HbIX MECT OOUTAHHUSI.
JlaGopatopHas pabota Ne 4. «BrnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktrueckas padora Ne 2. «Ilo1cy€T MIOTHOCTH MOMYJIALMI pa3HbIX BUAOB PACTEHUI».

Tewma 4. Coo01iecTBa 1 3KOJOTHYECKHE CUCTEMBI

Coo0611ecTBO OpraHu3MoB — 0uo1eH03. CTPpYyKTYphl OMOIIEHO3a: BUI0Basi, IPOCTPAHCTBEHHAsI, Tpoduueckas (nuienas). Buabl-
noMuHaHTEL. CBsA3U B OMOIIEHO3E.

Dkonorudeckue cucteMsl (3kocucteMsl). [lonstue 00 sxocucreMe u duoreoneHose. @yHKIIMOHATbHBIE KOMIOHEHThI SKOCUCTEMBI:
IPOAYLEHThI, KOHCYMEHTBI, pelylIeHThl. KpyroBopoT BeliecTB U MOTOK YHEPTHH B d3KOocucTeMe. Tpoduyeckue (MUIIeBbIe) YPOBHU
skocucTeMsl. [Iuiessie nenu u cetu. OCHOBHBIE MOKA3aTENN IKOCUCTEMBI: OnomMacca, MPOAYKIHs. DKOJIOTUYECKUE MUPAMUIbL:
OPOAYKIHMH, YUCIEHHOCTH, Onomacchl. CBOICTBA 3KOCUCTEM: YCTOMUNBOCTh, CAMOPETYJIsLus, pa3Butue. CyKkueccus.

[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€P U PEK. DKOCHCTEMA XBOMHOTO WM IIUPOKOJIUCTBEHHOIO Jieca. AHTPOIIOI€HHBIE
HKOCHCTEMBI. ATPOIKOCUCTEMBI. Y pOOsKOoCcHCTEMBI. bruonornueckoe u X034iCTBEHHOE 3HAUEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpasue kak HakTop ycTOWYUBOCTH dK0ocucTeM. CoxpaHeHUEe OMOIOTHUYECKOTO pa3HooOpasus Ha 3emie.

VYuenue B.U. Bepnajackoro o 6uocdepe. I'panuiibl, coctaB u cTpykrypa 6uochepsl. XKupoe BeiiecTBo U ero GpyHkiuu. OcoOeHHOCTH
ouocdepsl Kak raodalbHOM 3KOCUCTEMBI. J[MHaMHUUYecKoe paBHOBECHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXMMHUYECKHUE LIUKIIBI 3JIEMEHTOB (Yriepoja, a30oTa).

3oHaNBHOCTHL OMOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoredecTBo B Onochepe 3emiii. AHTpONIOTeHHbIE U3MEHEHUs B Ouocdepe.

['1o6anbHbIE IKOJIOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHMe MPUPOIBI U yesoBedecTBa. CoxpaHeHne 6Mopa3HO00pasus Kak OCHOBA yCTOWYUBOCTH 6uochepsl. OcHoBa
PaIMOHAIBHOTO YIPABJICHUSI IIPUPOIHBIMU PECYpPCaMU M X HUCIIONIb30BaHue. JlOCTHKEHNST OMOJIOTUH U OXpaHa IPUPOIBI.
JlemoHCTpanumu:

[Toptpetsr: A./x. Tencnu, B.H. Cykaués, B.I. Bepnaackuii.

Tabmunps! u cxemsl: «Ilumessienenny, «bruoreHos: coctas u cTpykTypa», «[Ipupoansie coodmectBay, «Llenu nutanus»,
«Dxonoruyeckas nupamuaay, «buocdepa u yenosex», «IxkocucreMa MUPOKOTUCTBEHHOTO Jeca», « IKOCUCTEMA XBOHHOTO JiEcay,
«buoiieHo3 BoioéMay, « ArporeHos3y», «[I[puMepHbie aHTPOTIOreHHbIE BO3ICUCTBUS Ha MPUPOAY», «BaskHelIne HCTOYHUKH
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3arpsi3HEHUs BO3AyXa U TPYHTOBBIX BO», «[louBa — BaxHelmas cocrapistonas onoceps», «DakTopsl Aerpajaliu MOUYBY,
«[TapHuKoBBIi 3¢ DekT», «PaKTOpbl paAMOAKTUBHOTO 3arpsA3HeHus Ouocdeprl», «O0mmas cTpykrypa 6uochepsn», «PacnpocrpaneHue
XKHU3HU B Ouochepe», «O30H0BBIN 3KkpaH Ouocheps», «KpyroBopot yriiepoaa B 0Ouocdepe», «KpyroBopot azora B mpupoie».
Oo6opynoBanue: Mozeb-anmmkanus « Tunuynsle OMoLEHO03bI», repOapuil «PacTuTenbHble co00IIECTBAa», KOJUIEKIUHN «broneHos»,
«Bpenutenu BaxHENIINX CETCKOX03AUCTBEHHBIX KYJIbTYpP», FepOapiu U KOJUIEKIIUH PACTCHUN U )KMBOTHBIX, MPUHAAICKAIIINE K
pPa3HBIM DKOJIOTMYECKUM IpynnaM ogHoro Buna, Kpacnas kaura Poccuiickoii @enepannu, n300paxeHus: OXpaHsIEMbIX BUIOB
pacTEHU U )KUBOTHBIX.

[IpoBepsiembie TpEOOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

oOpaszoBaTenpHOM porpaMmsl 11 kiacca

Kopg [MpoBepsieMbie NnpegMeTHbIE pe3yrbTaTbl OCBOEHUS OCHOBHOM 00pa3oBaTenbHOM
npoBepsemoro nporpaMmmbl cpegHero obuero obpasoBaHust
pesynbTaTa
1 CdhopMmnpoBaHHOCTb 3HAHUA O MecTe WM ponu BuonorMm B CUCTEME Hay4HOro

3HaHWS eCTeCTBEHHbIX HayK, B (DOPMMPOBAHUN COBPEMEHHON €eCTeCTBEHHO-
Hay4yHOW KapTWHblI MUPA N Hay4YHOro MMPOBO33PEHUS; O BKMNage POCCUMNCKUX U
3apybexHbIX yyeHbIx-6nonoros B passButue Buonoruv;  PYHKUMOHaMNbHOW
rPaMOTHOCTM YernoBeKa AN PEeLUEHUS XXM3HEHHbIX 3aAa4

2 YMeHue packpblBaTb cofep)aHue OGUMONornyecknx TEPMUHOB M MOHATUIA: BUA,
nonynsiuusi, reHooHA, 3BONOLMS, OBMXKYLWME Cunbl (dakTopbl) 3BOSOLUN,
npUcnocobeHHOCTb OpraHM3MoB, BUAoobpa3oBaHWe, akonormdeckne dakTopsbl,
aKocuctema, nNpoAyLEeHTbl, KOHCYMEHTbl, pefgyueHTbl, Uuenu nuTaHus,
akonormyeckasi nupamuga, uoreoueHos, buocdepa

3 YMeHune nanaratb Guonornyeckme Teopum (3BOMOLMOHHaA Teopus Y. [apsuHa,
CUHTETMYECKAs TeOpUs 3BOMOLMK), 3aKOHbI U 3aKOHOMEPHOCTU (3apoAbILLEBOro
cxoactea K.M. Bapa, yepenoBaHusi rmaBHbIX HanpasneHWn U nyten 3BOMLMK
A.H. CeBepuoBa, y4eHus o 6uoccepe B.W. BepHaackoro), onpegensatb rpaHuLbl
MX NPUMEHUMOCTM K XUBLIM CUCTEMAM

4 YMeHve Bnagetb MeTogamMu Hay4yHOro no3HaHust B Ouonoruu (HabnogeHve wm
ONUCaHWe XMUBbIX CUCTEM, NMPOLIECCOB W SIBIEHWIA; OpraHu3aums U npopeaeHune
Ounonorn4yeckoro - 3KCNepuMeHTa, BblABMXEHNE  TUNOTE3bI; BbISIBNIEHNE
3aBMCUMOCTU MeXay wuccrneayembiMyM BenUUMHaMKM, OOBACHEHME MNONyYEeHHbIX
pes3ynbTaTtoB, MUCMOMb30BaHHbIX HAYYHbIX MOHATUN, TEOPUA U 3aKOHOB; YMEHMWe
AenaTtb BbIBOAbl HA OCHOBaHUU NOMyYeHHbIX Pe3ynbTaToB)
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YMeHue BbIAENATb CYLWECTBEHHblIE MPU3HAKW  CTPOEHWUst  BMONOrMYecKmx
0ObEKTOB: BMAOB, MNOMNYNsSUMA, MNPOAYLIEHTOB, KOHCYMEHTOB, penyLEeHTOB,
BbuoreoLleHO30B UM 3KOCUCTEM; OCOBEHHOCTM MpPOLLECCOB HacNeACTBEHHON
N3MEH4YMBOCTU, ECTECTBEHHOro oTbopa, BnaoobpasoBaHus, NPUCNocobneHHoCTH
OpraHM3moB, [OEWCTBUS 3KOMOrMdeckux pakTopoB Ha OpraHvMambl, MNepeHoca
BELLECTB W MOTOKA JHEPrMM B 3SKOCUCTEMAX, AHTPOMOreHHbIX W3MEHEHUI B
aKocMCTEMAxX CBOEN MECTHOCTW, KPYroBopoTa BELLECTB U OMOreoxXmMmMmyeckmx
LMKnoB B buocdepe

YMeHne MpuUMEeHsITb MOSlydeHHble 3HaHWA Ans OOBbACHEHWs BMOonornyeckmx
NpoLEecCoB N SBNEHWN, ANs NPUHATUA NPaKTUYECKUX PELUeHUn B MOBCEOHEBHOM
XM3HM B Uenax obecneyeHns Ges3onacHOCTW CBOEro 340pOBbA W 300pPOBbS
oKpyXatoLmx nrogen, cobniogeHns HopM rpaMOTHOrO NOBEAEHUS B OKpyXatoLlen
npuvpogHon cpefe; NoHMMaHne HeobXoOUMOCTW MCMONb30BaHUSA AOCTUXKEHWN
COBpPEMEHHOW Bronormm Ans paumoHanbHOro NpMpogonosib30BaHUS

YMeHune pelwatb aneMeHTapHble Guonornyeckne 3agayun, COCTaBMASATb CXEMbl
nepeHoca BeLLeCTB U 3HEPrnM B 3KocMcTeMax (Lenu nutaHus)

YMeHue BbINOMHATL NabopaTopHble W NpakTudeckue paboTbl, cobnopaTtb
npaswuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 000pyLOBaHMEM

YMeHne  KpUTUYeCKM oOueHMBaTb W MHTepnpeTuMpoBaTb  MHGOPMaLMio
Bronornyeckoro cogepXaHus, BKNOYAKLWY MCeBAOHaYYHble 3HaHUA U3
pasnu4YHbIX NCTOYHMKOB (CMW, Hay4HO-NonynsapHele mMaTepuvarnbl);
paccmaTpuBaTtb rnobanbHble  9Komormyeckue npobrnemMbl  COBPEMEHHOCTU,
hopmMUpoBaTb MO OTHOLLEHUIO K HUM CODCTBEHHYIO NMO3ULIMIO

10

YMeHue co3gaBaTb COOGCTBEHHbIE MUCbMEHHBLIE U YCTHbIE CO00LLEeHMsI, 0600Las
Ovonornyeckyto  MHOPMAUMIO U3 HECKOMbKUX  UCTOYMHWUKOB,  FPaMOTHO
Mcnonb3oBaTh NMOHATUIHBIN annapat Guonoruu

ITpoBepsiembie aneMenThl coaepskanus (11 kiacc)

Koa [NpoBepseMbl aNeMeHT coaepaHust
1 3OBontounoHHas buonorus
11 OBOMLMOHHAsA Teopusi U ee MecTo B Bronoruu.

CeupgetenbctBa aBonounn. NaneoHTonornveckne: nocnegnoBaTeNibHOCTL MOSIBIEHUS
BWMOOB B MNane€OHTONOIMMYECKONn NeTonucu, nepexogHble (bOprI. 5|/|oreorpad)wqe0|<we:
cXoAcTBoO W pasnunyue (bayH n d)nop MaTepukoB U OCTPOBOB. 3M6pwonorwqecme:
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CXoACTBa M pas3nuums 3MOpPMOHOB pasHbiXx BWAOB MO3BOHOYHbIX. CpaBHUTENbHO-
aHaTOMU4YeCKMe: TOMOMOrNYHbIE, aHanornyHble, pyaMMEHTapHble OpraHbl, aTaBuM3Mbl.
MonekynapHo-6uoxmmumyeckmne: CXO0ACTBO MEXaHN3MOB HacneaCTBEHHOCTU N OCHOBHbIX
MeTabonmyecknx nyTen y BCEX OpraHM3MoB

1.2

OBontoumoHHas Teopus Y. [apsuHa. [NpeOnocbilfikn BO3HWMKHOBEHUS [AapBUHU3MA.
OBvXywne cunbl 3BOSOLMM BMAOB MO [apBuHY (M30bITOYHOE pasMHOXEHWe mnpu
OrpaHNYEHHOCTM  PECYPCOB,  HeonpederieHHasl  M3MeH4YMBOCTb, Oopbba  3a
CYLLIECTBOBaHWe, eCTeCTBEHHbIN 0TGOP)

1.3

CuHTeTndeckas Teopus aponouum (CTI) n OCHOBHbIE ee nonoxeHns. Mnkpoasontouus.
Monynauma kak eguHuLa BUAA U 3BOMOLNK

1.4

Oewxywne cunbl (haktopbl) 3asonounM BUAOB B npupoge. MyTaumoHHbIM npouecc u
KOMOMHaTMBHAas M3MEeH4YMBOCTb. [lonynauuoHHbIe BOMHLI U Apend reHoB. Msonauus m
murpaums. EctecTBeHHbIn 0OT6Op - HanpasBnswowmn daktop asonounn. Popmbl
ecTecTBeHHoro otbopa.

lMpucnocobrneHHoCTb  OpraHM3mMoB Kak  pesynbTaT  3BONOLUN. Mpumepsl
npucnocobnexnin y opraHnamos. ApoMopdo3bl 1 ManoaganTtauum.

Bua v BupoobpasosaHue. Kputepum Buga. OcHOBHble ¢opmbl BraoobpaszoBaHus:
reorpadmyeckoe, aKonornyeckoe

15

Makpoagoniounsi. PopmMbl 3BOMOLUKN: PUNETUYECKAs, OUBEPreHTHasl, KOHBEPreHTHas,
napannensHas. HeobpaTumocTb 3BONOLMM

BoaHuKHOBEHME 1 pa3BuTne XXnM3Hn Ha 3emne

2.1

[loHay4yHble NpeAcTaBneHns O 3apOXXAEHMM XU3HN. HayyHble rMnoTesbl BO3HMKHOBEHUS
Xm3Hn Ha 3emne: abuoreHes M naHcnepmus.  XUMUYECKas  3BOJHOLMS.
OKcnepuMeHTanbHOe MNOATBEPXKAEHME XMMWUYECKOM SBonwouun. HavanbHble 3Tanbl
ouonorndeckon aponoumn. Funotesa PHK-mupa. lMepBble KNeTkM U UX 3BOMOLMS.
dopmupoBaHMe OCHOBHBIX IPYMM XXMBbLIX OPraHN3MoB

2.2

Passutne xu3Hm Ha 3emne no 3apam wu nepuvogam. Kartapxen. Apxenckas u
npoTtepo3onckasa apbl. [laneosorickas apa U ee Nepuoabl: KEMOPUIACKUIA, OPAOBUKCKUN,
CUNYPUNCKNA, [EBOHCKUWA, KaMeHHOYromnbHbIA, nepmckuin. Mesosonckasa apa u ee
nepuogbl: TPMacoBbIn, OPCKUIN, MENOBOW.

KanHosolckas apa n ee nepuoabl: naneoreHoBbIW, HEOreHOBbIW, aHTPOMOreHOBbLIN.
Xapaktepuctvka knumara v reonormyeckux npoueccoB. OCHOBHblE 3Tarbl 3BOMOLMM
pPacTUTENBHOMO N XMBOTHOrO Mupa. ApoMopdo3bl Y pacTeHN U XUBOTHbIX. MMosBneHune,
pacuBeT 1 BbIMUPaHWE TPy XXMBbIX OPraHM3MoB
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2.3

CucTemMa opraHM4eckoro Mympa kak oTpaxeHue apontounn. OCHOBHblE cucCTEMaTUYECKNE
rpynnbl OpraHM3mMoB

2.4

OBontouMst  YenoBeka. AHTPOMONOrMS Kak Hayka. PasBuTtue npeacTaBneHuWin o
NpoMCXoXaeHun YernoBeka. MeToapl M3yyeHuss aHTponoreHesa. CxoOcTBa v pasnmuus
yernoBeka U XXMBOTHbIX. CCTEMATMYECKOE MOSIOKEHUE YerioBeKa.

OBmxywme cunbl (dakTopbl) aHTpornoreHesa. HacneacTBeHHasi W3MEHUMBOCTb M
€CTeCTBEHHbIi 0TOOp. O6LLEeCTBEHHbI 00pa3 XM3HW, WU3rOTOBMEHWE opyaui Tpyaa,
MbILLIIEHNE, peYb

2.5

OcCHOBHblE CTagmMM U BETBWU 3BOMOLMN YeNoBeKa: aBCTpanonuTek, Yenosek ymenbin,
Yenosek npsimMoxoasiumin, Yenosek HeaHaepTanbCkui, YenoBek pasyMHbln. Haxogku
MCKOMaeMbIX OCTaHKOB, BpeMsi CYLLEeCTBOBaHMs, obracTb pacnpocTpaHeHus, obbem
rofIoBHOro Mo3ra, obpas XXunsHu, opyams

2.6

YenoBeueckne pacbl. OCHOBHbIe GornbluMe packl: eBponeonaHas (espasuinckasi), Herpo-
aBcTpanougHas (9kBaTopuanbHas), MOHrorniomgHas (asuaTcko-aMepukaHckas). YepTol
nprcnocobneHHoOCTU nNpeacTaBuTeNen YernoBeYecknx pac K yCroBusaM CyLLEeCTBOBaHMS.
EouHcTBO YenoBeyeckux pac. Kputuka pacusma

OpraHuambl 1 OKpyxatoLwas cpefa

3.1

Jkonornst  Kak Hayka. 3agaun n pasaenbl  3KOJN10rmun. MeTogbl  3KONOrnmyeckmx
nccrnegoBaHun.  Jkonornyeckoe MNPOBO33pEHNE. Cpeﬂ,bl obuTtaHus OpraHn3mMoB:
BOAHaA, Ha3eMHO-BO34YyLlHad, NoYBEeHHadA, BHYTpUopraHnamMmeHHas

3.2

Okonornyeckune daktopbl. Knaccudukaumsa skonormdeckux ¢aktopoB: abuoTtuyeckue,
BuroTnyeckme n aHTponoreHHble. [lencTeme 3KONorm4yecknx pakTopos Ha OpraHn3Mbl

3.3

AGuoTnyeckme  (pakTopbl: CBeT, TemnepaTtypa, BraxHocTb. doTonepuoamam.
MprcnocobneHnss opraHM3MoB K OeWCTBUIO abuoTudecknx daktopos. Buonoruyeckue
pUTMBI

3.4

Buotnyeckne daktopbl. Bugbl  GuoTMuYeckux  B3aUMOLENCTBUN:  KOHKYPEHLMS,
XULLHUYECTBO, napasuTusm, MyTyanusm, KOMMEHCcanmam (HaxnebHu4ecTBO,
KBApTMPaHTCTBO), aMeHCan1am, HenTpanmam. 3HavyeHne BUOTUYECKMX B3aUMOLENCTBUN
AnNsi CyLecTBOBaHMSA OpraHn3MoB B MPMPOAHbLIX coobLecTBax

3.5

JKornornyeckne xapaktepucTvku nonynsumv. OCHOBHble MoKasaTenu Mnonynsuum:
YMCINEHHOCTb, MIIOTHOCTb, POXAAEeMOCTb, CMEPTHOCTb, NMPMPOCT, MUrpauusi. [uHamuka
YMCINEHHOCTM MOMYNSALMA U ee perynsauus
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4, CoobuecTBa 1 3KONOMMYECKMe CUCTEMBI

4.1 CoobuiectBo  opraHuamMoB -  OGuoueHo3.  CTpykTypbl  OuouLeHo3a:  BuaoBas,
NnpocTpaHCTBEHHas, Tpoduyeckas (nuwiesas). Buabl-gommHaHTel. CBsi3n B GroLeHo3e

4.2 Okornornyeckne cuctembl (akocuctemsol). NMoHATME 06 akocucteme n BuoreoueHose.
®PyHKUMOHANbHBbIE KOMMOHEHTbl 3KOCUCTEMbI: NPOAYLEHTbI, KOHCYMEHTbl, peayLeHThbl.
KpyroBopoOT BeLLeCcTB U NOTOK 3HepPrum B akocmcteme. Tpocdhmyeckne (NULLEBbIE) YPOBHU
akocucTtemsbl. MNuwesble uenu n cetu. OCHOBHbIE MoOKasaTenu aKocucTeMbl: Buomacca,
NPOAYyKUMSA. 3KOMorMyeckme nupamuabl:  NPOAYKUMM, YUCNEHHOCTH, Buomacchl.
CBoWcTBa 3KOCUCTEM: YCTONYMBOCTb, camoperynauus, passutne. Cykueccus

4.3 MpupodHble 9KOCMCTEMbl. JKOCUCTEMbI 03ep WM pek. JKoCMCTeMa XBOWHOIO WM
LLIMPOKOMMCTBEHHOIO Neca.

AHTpPOMOreHHble 3KOCMCTEMBI. ArpoakocucTemsl. Ypboakocnctembl. Bruonornyeckoe u
XO35MCTBEHHOE 3HAaYeHNe arpoaKoCMCTEM M ypOOIKOCUCTEM.

BropasHoobpasune kak pakTop ycTonumBoctu akocucteM. CoxpaHeHne BMonornyeckoro
pa3sHoobpa3usa Ha 3emne

4.4 Yuenne B.W. BepHagckoro o Guocdepe. paHuubl, cocTaB uM CTpykTypa Guocdepsi.
XKnueoe BewectBo n ero dyHkumn. OcobeHHocTM 6Guocdepbl Kak rnobanbHon
akocucTtembl. [lnHamuyeckoe paBHoBecue n obpaTtHas cBa3b B 6uoctepe. KpyroBopoThbl
BelwecTB M Buoreoxmmuyeckne UMKNblI 3reMeHToB (yrrepoga, asoTa). 30HanbHOCTb
ouocdepbl. OCHOBHbIE BMOMBI CyLLIN

4.5 YenoBeuectBO B Ouocdepe 3emnn. AHTpoMoreHHble U3MeHeHust B Ouocdepe.
"mobanbHble akonornyeckme Npodnemol.

OcHoBa pauuoHarnbHOro ynpaBfeHUs MPUPOAHLIMU Pecypcamn U MUX WUCMONb30BaHME.
HocTmkeHns Guonormm n oxpaHa Nnpupoabl

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI

[1O BMOJIOT'NN HA YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

Cornacao @I'OC COOQO yctanaBnuBaroTCs TpeOOBaHUS K pe3yibTaTaM OCBOCHHS O0YYAOIIMMUCS IPOrPAMM CPETHEr0 0OIIEro
o0pa30oBaHMs: IMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM.

JIMHHOCTHBIE PE3VYJIBTATDI
B cTpyKkType TMYHOCTHBIX pE3ylbTaTOB OCBOEHUS MpeaMeTa « BUOIOTHsD) BBIAEIIEHBI CIETYIOUIME COCTABIISIONINE: OCOZHAHKE
00y4aroIUMHUCS POCCUICKON MPpaKAaHCKOW HIACHTUYHOCTHA — TOTOBHOCTH K CAMOPA3BUTHIO, CaMOCTOSITEIbHOCTH U



CaMOOTIPEICIICHHUIO, HAIMYME MOTUBAIIMU K 00YUYEHUIO0 OMOJIOTHH, LIeJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTNYHOCTH
HA OCHOBE KJIFOUYEBBIX [IEHHOCTEH U UICTOPUYECKUX  TPAaUIMHA  pa3BUTHS  OMOJIOTMYECKOTO0  3HAHUSA, T'OTOBHOCTH U
CIOCOOHOCTH 00YYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH E€SITEILHOCTH IIEHHOCTHO- CMBICIIOBBIMU YCTAaHOBKaMU, IPUCYIITUMU
cucTteMe OMOJIOTUYECKOro 00pa3oBaHusl, HATMYUE YKOJIOTMYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH
KU3HCHHBIE TIJIAHBI.

JIuyHOCTHBIE pE3yJbTaThl OCBOEHUSA Tpeamera «buoynorus» MOCTUralOTCS B €IUHCTBE YYEOHOM U BOCHUTATEIIHHOU
JESITEIbHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUUCKUMU COLUOKYJIBTYPHBIMUA, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MPaBUIaMU U HOPMaMHM MOBEACHUS U CIIOCOOCTBYIOT Mpolieccam
CaMONO3HAHU, CAMOBOCIIMTAHHS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEHN MO3UIUH JINYHOCTH, TATPUOTU3MA, YBAKEHUS K 3aKOHY U
MPaBOIOPSAKY, YEJIIOBEKY TPY/la U CTaplIeMy MOKOJEHHUIO, B3AMMHOIO YBAKECHUS, OEPEKHOTO OTHOILICHUS K KYJIBTYPHOMY HACJICAUIO
Y TPAAULMSAM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon denepanuu, npupoae U OKPYkKarollen cpee.

JIm4HOCTHBIE pe3yabTaThl OCBOCHHUS YUeOHOTO IpeaMeTa « bruoaorus» H0mKHBI OTpaKaTh TOTOBHOCThH M CIIOCOOHOCTH 00yUYarOIIUXCs
PYKOBOJICTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEN JTNYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINH, ITO3UTUBHBIX
BHYTPEHHHUX YOEKIEHUN, COOTBETCTBYIOIINUX TPATUIIUOHHBIM IIEHHOCTSIM POCCHUICKOTO 00IIeCTBA, PAaCIIMPEHNE KU3ZHEHHOTO OMBbITA U
OIIbITa JEATEIBHOCTH B IIPOLIECCE PeaTu3allid OCHOBHBIX HAIIPABJIECHUN BOCIIUTATEIbHON AESATEIIBHOCTH, B TOM YHCJIE B YACTHU:

1)  rpaxIaHCKOTO BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON TMO3UIUUA OOYYAIOMIETOCS KaK AaKTUBHOTO M OTBETCTBEHHOIO WIEHA POCCHIICKOTO OOIIECTBA;
OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKEHUE 3aKOHA U MTPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM AESATEIBHOCTHU MIPHU CO3IaHUH YUEOHBIX MPOEKTOB, PEIICHUH YU€OHBIX U MO3HABATEIIbHbBIX
3a/1a4, BBIMOJHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OINPEAENIATh COOCTBEHHYIO MO3UIIUIO IO OTHOLIEHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOJEHCTBUS JIIOJIEN C Pa3HBIMHU YOEKICHUSIMH,
KYJIbTYPHBIMH LIEHHOCTSIMH M COLMATIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B MTPOLIECCE COBMECTHOTO BBIMOJIHEHUS yU€OHBIX, TO3HABATEIBHBIX U UCCIIEOBATENLCKUX 3a/1a4,
YBXUTEJILHOTO OTHOUICHHS] K MHEHHUIO OMIIOHEHTOB MPHU 00CYKJIECHUH CIIOPHBIX BOPOCOB OMOJIOTUYECKOTO COACPKAHMS,
TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM IE€ATEIbHOCTH;

2)  MaTPUOTHYECKOTO BOCITHUTAHWSL:
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c(hOpMHUPOBAHHOCTH POCCUMCKOMN TPAXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA, YBAKECHHUS K CBOEMY HapOJly, YyBCTBA
OTBETCTBEHHOCTHU nepea PoauHoM, ropA0CTH 3a CBOM Kpal, cBoro Po/inHY, CBOM A3bIK U KYJIbTYPY, IPOIILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

IIEHHOCTHOE OTHOIICHHUE K MPUPOJHOMY HACIEUIO Y MaMATHUKAM MPUPOIbI, JOCTHAKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, TPYJE;

CIOCOOHOCTH OIICHUBATh BKJIA]] POCCUUCKHUX YUEHBIX B CTAHOBIICHUE U PA3BUTHE OMOJIOTHH, TOHUMAHUS 3HAYCHHS OMOJIOTHH B
MO3HAHUU 3aKOHOB MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujenHast yoexx1€HHOCTb, TOTOBHOCTh K CITY>)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €0 CybOY;

3) JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHHE TYXOBHBIX IICHHOCTEH POCCUIICKOr0 Hapo/1a; CPOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHMUS;
CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U PUHUMATh OCO3HAHHBIC PEIICHUsI, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI 1
LICHHOCTH;

OCO3HAHHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYIYIIEr0; OTBETCTBEHHOE OTHOIIICHHUE K CBOUM POJAUTEISAM, CO3/IAaHUIO
CEMbM Ha OCHOBE

OCO3HAHHOI'O MTPUHSATHS LIECHHOCTEW CEMEHNHOM KU3HU B COOTBETCTBUU C TPAAULIMSAMU Hapo10B Poccuu;

4)  BCTETHYECKOI0 BOCIIUTAHU:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKJIIOUasl 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX
OTHOIIICHUM;

MMOHUMAHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MPUPOBI U €€ IEHHOCTH; TOTOBHOCTh K CAMOBBIPAYXKCHUIO B PA3HBIX BUIAX
HCKYCCTBA, CTPEMJICHUE MPOSBISATH

Ka4yeCTBa TBOPUYECKOMN JTUYHOCTH;

5) (br3UYECKOro BOCIUTAHUSI, POPMHUPOBAHUS KYJIBTYPHI 3JJ0POBbS U IMOITMOHAIBLHOTO 0J1aronoayyus:

MMOHMMAaHHE U pean3alins 3J0pOBOro M 6€30macHoOro oopas3a K1u3HHU (3I0POBOE MUTAHUE, COOIFOACHNE TUTUECHUYSCKUX IPABUIT U
HOPM, COQTAHCHPOBAHHBIN PEKUM 3aHITHI U OTABIXA, pETyJisipHas GU3ndecKas akTHBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DH3NYECKOMY M TICHXUYECKOMY 37I0POBBIO;

MOHMUMAaHUE TIEHHOCTH MPABUJI UHANBUIYATEHOTO U KOJUIEKTUBHOTO 0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U
JKU3HU JIIOACH;

OCO3HAHUE TOCIEACTBUN U HEMPHUSITHS BPEIHBIX MPUBBIYEK (YIOTPEOJIICHUS aJTIKOTOJIsI, HAPKOTHKOB, KYpEHUS);

6) TPYJI0BOT'O BOCITUTAHUS:
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TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MAacTePCTBA, TPYI0II00HE;

TOTOBHOCTh K aKTUBHOM JIEATENIbHOCTH TEXHOJIOTMYECKON U COIMATIbHOM HAMPaBIEHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATD,
IUIAHUPOBATH U CAMOCTOSITEILHO BBITIOJIHATH TAKYIO JACSITEIbHOCTD;

MHTEpEC K pa3IMuHbIM chepam npodeccuoHaIbHOM 1eATebHOCTH, YMEHUE COBEPIIaTh OCO3HAHHBIN BRIOOP OyayIieil npodeccun u
peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MTPOTSKEHUH BCEH KU3HU;

7)  SKOJOTHYECKOIO BOCITUTAHHUS:

IKOJIOTUYECKH IEJIeCO00pa3HOE OTHOIICHHE K MPUPO/IC KaK HCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIIICHUE YPOBHS IKOJIOTUYECKON KYJIbTYPHI: IPHUOOPETEHUE OMBITA IJIAHUPOBAHUS MIOCTYIIKOB M OIEHKH UX BO3MOYKHBIX
MOCIICAICTBHM TSI OKPYXKAIOIIEH CPEeIbl;

OCO3HaHUE TI100aIbHOI0 XapaKTepa dKOJOIMUECKUX Mpo0JIeM U MyTeH UX pelieHus;

CIIOCOOHOCTH MCIIOJIb30BaTh MPUOOPETaEMbIE NPU U3yUYEHUN OMOJIOTUY 3HAHUS U YMEHUS IIPU PEIICHUH POOJIeM, CBSI3aHHBIX C
paloOHaIbHBIM IPUPOIONOIB30BaHUEM (COOIIOICHIE MTPABUII TOBEACHUS B IPUPOE, HAIIPABJICHHBIX HA COXPAaHEHHE PAaBHOBECHS B
HKOCUCTEMAX, OXPaHy BUJOB, SKOCUCTEM, Onochepsl);

aKTUBHOE HEIPUATHE NEHCTBUI, MPUHOCAIINX Bpe OKpYXKarollel NpupoaHOH cpefie, yMEeHHe MPOTHO3UPOBATh HEOIAronpUsTHbIE
HKOJIOTUYECKHUE TIOCIIEICTBUS MPEANTPUHUMAEMbIX JEHCTBUIM U PpeloTBpaliaTh UX;

HaJIMYUE PA3BUTOTO IKOJIOTUYECKOTO MBIIIEHUS, SKOJOTHYECKON KYJbTYpbI, OIBITA AESITEIbHOCTH SKOJIOTMYECKON HAlpaBIeHHOCTH,
YMEHHsI pyKOBOJICTBOBATHCSI MU B TTO3HABATEIBHON, KOMMYHUKAaTHBHOM U COIMAIBHOM MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B
MIPAKTUYECKOM AEATEIBHOCTU IKOJIOTHUECKON HAITPABICHHOCTH;

8) IICHHOCTH HAYYHOTO MO3HAHUSI:

c(OpPMHPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha JHMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO0 OCO3HAHMIO CBOETO MECTA B ITOJIMKYIETYPHOM MHPE;
COBEPILICHCTBOBAHHUE SI3BIKOBOM M YNTATEIBCKOW KYJIbTYPhI KaK CPECTBA B3aMMOACHCTBUS MEX Y JIIObMH U TIO3HAHUS MHPAa,;
NOHUMaHKe crenudruKkr OMOIOTUN KaK HayKH, 0CO3HaHUS e€ poJik B (POPMHUPOBAHNH PAIHOHAIBHOTO HAYYHOTO MBIIUICHHSI,
CO3/IaHUM  IIEJIOCTHOTO TMPEACTaBICHHS 00 OKpYIKaIOIIeM MUPE KaK O €AMHCTBE MPUPOJIbI, YSIOBEKa U 00IIeCTBA, B TO3HAHUU
IPUPOIAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXpaHEHHUs PUPOIHOIO PAaBHOBECHS;

yOeXKIEHHOCTH B 3HAYUMOCTH OHOJIOTHH JIi COBPEMEHHOM ITUBUIIM3AIINN: 00ECIIEYSHHs HOBOTO YPOBHS PAa3BUTHSA MEIUIHHBI,
CO3/IaHHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CITIOCOOHBIX PEIIaTh PeCypCHBIE MPOOIEMbl Pa3BUTHS YSIOBEUESCTBA, ITOUCKA My TEH
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BBIXO0/Ia U3 INI00ATBHBIX KOJIOTMUECKUX MPOOJIeM U o0ecrieyeHus repexoia K ycTONYMBOMY Pa3BUTHUIO, PAIMOHAIEHOMY
UCIOJIb30BAHUIO MIPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYSHUN OMOJIOTHYECKUX 3HAHUN B LIETISX MOBBIMIECHUS 001IEH KyIbTYphl, €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, KaK COCTaBHOM 4YacTu (PyHKIIMOHAILHON TPaMOTHOCTU 00ydJarouuxcs, opMuUpyeMoit pu U3y4eHu OUOJIOTUH;
MOHMMAaHKE CYITHOCTHA METOJIOB MO3HAHHUS, UCTIOJIB3YEMbBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HUCIIOJIb30BATh MOJTydyaeMble
3HAHMS 111 aHAIM3a U OOBSCHEHHUS SIBJICHUI OKPY>KAIOIIEr0 MUpa U MPOUCXOAIIUX B HEM U3MEHEHH, YMEHUE J€IaTh
000CHOBaHHbBIE 3aKJIFOUYEHUS Ha OCHOBE HAYYHBIX (DAKTOB M MIMEIOIINXCSI IAHHBIX C LEJbIO MOTYYEHUs! JOCTOBEPHBIX BBIBOIOB;
CIIOCOOHOCTh CaMOCTOSATEIBHO MCIOIb30BATh OMOJIOTMYECKUE 3HAHUS JIJIS1 pEIIEHU TPOOJIEM B PEAIbHBIX JKU3HEHHBIX CUTYAIHIX;
OCO3HAHUE [IEHHOCTH Hay4YHOU JAeATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATh IPOEKTHYIO M HUCCIIEA0BATENbCKYIO A TENbHOCTD
WHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTB U CIIOCOOHOCTbH K HEIIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BAHNIO, K aKTUBHOMY ITOJTYYEHHUIO HOBBIX 3HAHUHN IO
OMOJIOrMH B COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTSAMHU.

METAIIPEMETHBLIE PE3VYJIbTATBI

MerarpeaMeTHbIC PE3YJIbTaThl OCBOCHHS yUueOHOTO MpeaMeTa «bruoiorusy BKIIOYA0T: 3HAYUMbIC JIsl (JOPMUPOBAHUS
MHUPOBO33pEHUS 00YJAIONTUXCS MEXIUCIUILTHHAPHBIE (MEKIIPEIMETHbBIE) OOIIIEHAYYHbIE MTOHATUS, OTPAKAIOIINE IIEJIOCTHOCTD
HAyYHOW KapTUHBI MHUPA U CHIEU(DUKY METOJIOB TIO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHUE,
MPOIIECC, CUCTEMA, HAyYHBIN (haKT, IPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUsI, UCCIIEI0BaHUE, HAOI0ICHUE, U3MEPEHHUE,
SKCIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE yueOHbIe JeHCTBUS (TT03HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC),
obecneunBaronue GopMupoBaHue GyHKIIMOHAIBHOM TPaMOTHOCTH U COITMATILHON KOMITIETEHIIMUA 00YUYarOIIUXCsl, CTIOCOOHOCTh
00yYaroIIMXCs UCIIOJIB30BAaTh OCBOCHHBIE MEKAUCITUTIIIMHAPHBIE, MUPOBO33PEHUYECKHIE 3HAHUS U YHUBEPCAJIbHbIC yUeOHbIC ISHCTBUS
B [IO3HABATEIILHOW U COLMATIbHOU ITPAKTUKE.

[To3HaBaTeNnbHBIC YHUBEPCAbHBIE YU€OHBIC IEHCTBUS

ba3oBbie Jornueckue JAeUCTBUS:

CaMOCTOSITENTbHO (hOPMYITHPOBATh U aKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCITOJIB30BATh TIPH OCBOCHUY 3HAHHUM MPUEMBI JIOTHYECKOTO MBIIICHUS (aHAIN3a, CHHTE3a, CPAaBHEHUS, KJIacCU(pUKAIIHH,
000011IeHMST ), pAaCKPBIBATh CMBICI OMOJIOTUYECKUX TTOHATHH (BBIACIATH UX XapaKTEePHbIC MPU3HAKHU, YCTAHABIIUBATH CBSI3U C JPYTUMHU
MOHSATUSIMU);
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OMpEACIIATh LU ACATEILHOCTH, 3aaBas apaMeTPbl U KPUTEPUH HX JOCTHXKEHHUS, COOTHOCUTD PE3YJIbTaThl IeATECILHOCTH C
IIOCTaBJICHHBIMU 1CIISIMH,

UCIIOJIb30BaTh OMOJIOrMUECKHE MTOHATHS I 00bICHEHUs (DAKTOB U SIBJICHHI KUBOM IIPUPOIBI;

CTPOHUTH JIOTHYCCKUE PACCYKACHHS (MHAYKTHBHBIC, ISAYKTHBHBIC, 10 aHAJIOTHH ), BBISBIIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B
paccMaTpUBAEMBIX SBJICHHSX, (POPMYITUPOBATH BBIBOJIBI U 3aKIIFOUCHUS;

IPUMEHSTH CXEMHO-MO/ICIbHBIC CPEJICTBA JIJIS MPEACTABIICHUS CYIIECTBEHHBIX CBA3EH M OTHOIICHUH B H3yJaeMbIX OHOJIOTHUSCKUAX
00BbeKTaX, a TAaKXKe MPOTUBOPEUNH PA3HOTO POJIA, BHIABICHHBIX B PAa3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIaH PEIICHHS MPOOJIEMBI C YIETOM aHAIN3a UMEIONIUXCS MaTePHATLHBIX M HEMaTEPHAIBLHBIX PECYyPCOB;

BHOCHTH KOPPEKTHBBI B JCSITCILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB IICJISIM, OLICHUBATH PUCKH MOCIIEACTBHH JIEATSIBHOCTH,
KOOPJMHHUPOBATH M BBITIOJIHATH pa0OTy B YCIOBHSX PEaJTbHOT0, BUPTYATIHHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

ba3oBbie Bccen0BaTeIbCKUE ISHCTBUS:

BJIQJICTh HABBIKAMU Y4EOHO-MCCIIE0BATEIHCKON U MTPOSKTHOM IEeATEIHPHOCTH, HABBIKAMHU Pa3pelieHus PpoOIIeM, CIIOCOOHOCTRIO U
TOTOBHOCTBIO K CAMOCTOSITEIIHHOMY ITOMCKY METOOB PEIICHHUS TPAKTHUSCKUX 3aa4, IPUMEHEHUIO PA3IMIHBIX METOIOB MTO3HAHUS;
UCTIOJIb30BaTh PA3INIHBIC BUIBI JACSITEILHOCTH TI0 MOJTyYCHHIO HOBOTO 3HAHUS, €T0 MHTEPIIPETAINH, TTPEOOpa30BaHUIO U
IPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHCIIC TIPU CO3TaHUH YUSOHBIX M COITMATLHBIX TIPOCKTOB;

(GhOpMHPOBATh HAYYHBIN TUI MBIIIJICHUS, BIaIeTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH ITOHATHSIMH H METOaMHU;

CTaBUTH M (POPMYJIHMPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTCIILHOM IEATEIPHOCTH M YKU3HEHHBIX CUTYAITUsX;

BBISIBJISTH IPUYMHHO-CIICACTBCHHBIC CBS3M U aKTyaJIU3UPOBATh 33]1a4y, BBIIBUTaTh TUIIOTE3Y €€ pEIICHHMSs, HAXOAUTh apTyYMEHTBI JJIs
J0Ka3aTeIbCTBA CBOMX YTBEPIKACHHM, 3a]1aBaTh MApaMETPhl M KPUTEPHUH PEIICHUS;

aHaJIM3UPOBATh IMOJTYYCHHBIC B X0JI€ PEIICHUS 3a7aun Pe3y/IbTaThl, KPHTHYCCKU OLICHUBATH UX JJOCTOBEPHOCTH, IIPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OIICHUBAThH MPUOOPETEHHBIHN OIBIT; OCYIIECTRBIIATH LIEeJCHANPABICHHBIN TTOUCK ITEPEHOCA CPEJICTB U
CIOCO0O0B JACUCTBUS B MTPOPECCUOHAIBHYIO CPENY;

YMEThIIEPECHOCUTD 3HAHUS B MO3HABATCIBHYIO H MPAKTHYECKYI0  OOJIACTH JKU3HEEATSIIbHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE MJICH, MIPEJIaraTh OPUTHHAIBHBIC ITOAXO/IbI ¥ PEIICHHSI, CTABUTH TPOOJIEMBI U 33]1a4H, JOITYCKAIOIIHE
JIbTEPHATHBHBIC PEIIICHHS.

Pabota ¢ nuadopmanueii:
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OpPUEHTHPOBATHCS B Pa3IMUHBIX UCTOUHUKAX MH(POpPMALUH (TEKCTE yUEOHOr0 OCOOMsI, HAyUYHO-TIOMYJIIPHOU JIUTEpaTypeE,
OMOJIOTMUYECKUX CIIOBApsX M CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHATM3UPOBATh NH(OPMALINIO Pa3IMYHbIX
BUJIOB U (hOpM IpeCTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTb;

(opMyIMpPOBATH 3aMIPOCH] U IPUMEHATH PA3IUUYHbIE METOABI IPU MTOUCKE U 0TOOpE OMoornueckoi nH(popMaluu, HEOOX0AUMOM I
BBINIOJIHEHUA Y4E€OHBIX 3a/a4;

pUOOpETaTh OIBIT UCIOJIb30BaHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPy aKTHBHOTO
UCITIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BEIOMPATh ONTUMAIBHYIO (OPMY MpeICTaBIEHUS OMOJIOTHYECKO HH(POpMaLUK (CXEMBIL, TpaUKu, AHArpaMMBl,
TaOJHIIBI, PUCYHKH U IPYTOE);

UCITIOJIb30BaTh HAYYHBIHN S3bIK B KAUECTBE CPEJICTBA MPU pabOTE ¢ OMOIOTrMYECKON HHPOpMaLUEl: MPUMEHATh XUMUYECKUE,
¢uznyecKkue 1 MaTeMaTHYeCKUE 3HAKU U CUMBOJIbL, (POpMYJIbI, a00peBUaTypy, HOMEHKIATYPY, UCTIOIb30BaTh U MPE0oOpPa30BbIBATH
3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJIAIHOCTH;

BJIa/IETh HABBIKAMU PAcliO3HABaHUs U 3aIUThI HH(POpMALK, HH(HOPMALMOHHON 0€30MaCHOCTH JTUYHOCTH.

KomMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUEOHbIE IEHCTBUS

OOwienue:

OCYIIECTBJISATh KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh B AUAJIOTE WM AUCKYCCHUU IO CYIIECTBY 00CYyX aaeMOi
TeMBbI (YMEHHUE 3a/1aBaTh BONPOCHI, BHICKA3bIBAThH CY>KJIEHUS OTHOCUTEIBHO BBIMOJIHEHUS pejiaraeMon 3a/1auu,

YUUTBIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIUHI APYTUX YYACTHUKOB JIMAJIOTa WM IUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHbIE CPEACTBA OOILIEHNUS, TOHUMATh 3HaYE€HUE COLIMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3SHUKHOBEHHUSI
KOH(DJIMKTHBIX CUTYallUl, YMETh CMSTYaTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIOCOOaMU OOLIEHUS U B3aMMOJICHCTBHSI, IOHUMATh HAMEPEHUS JPYTUX JIIOJIeH, TPOSBIISTh YBAKUTEIBLHOE
OTHOLIEHHUE K COOECeTHUKY U B KOPPEKTHOH opme PopMyIHUpOBATH CBOU BO3PAKEHHUS;

pPa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHMS C HCIOJIb30BAHUEM SI3bIKOBBIX CPEACTB.

CoBMecTHasI 1€ATEIBHOCTD:

NOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHAMBUAYAIbHON pabOThI IPU pEeUICHUH OMOJIOTUYECKON MPOOIEMBI,
000CHOBBIBAaTh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX (POPM B3aUMOACHCTBUS NP PEIICHUH yUeOHOU 3a1auH;

BbIOHMpATh TEMAaTUKY U METO/bI COBMECTHBIX ACHCTBHI € yUETOM OOILINX HHTEPECOB M BO3MOXKHOCTEN KaXKJOT0 YIeHa KOJUIEKTHBA;
IPUHUMATh LEIH COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBATH AEUCTBUS MO €€ JOCTHKEHUIO: COCTABIISATH IUIaH
NEHCTBUM, pacpeaessaTh PO ¢ yYETOM MHEHUH YYaCTHUKOB, 00CYKJ1aTh pe3yJIbTaThl COBMECTHOM pabOThI;
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OICHHUBATDL KAYCCTBO CBOCT'O BKJIaJd U KAXKAOI'O YHACTHHKA KOMAaHbI B 06H1Hﬁ pe3yJibTat 110 p8,3pa6OTaHHI>IM KPpUTCPUAM,
npeajiaraTb HOBBIC IIPOCKTHI, OONCHUBATH UJACHU C ITO3UIIMHU HOBHU3HbI, OPUTI'MHAJIbBHOCTH, HpaKTquCKOfI 3HAaYUMOCTH,
OCYHICCTBIIATH IMTO3UTUBHOC CTPATCIHYCCKOC ITOBCACHHC B PA3JIMYHBIX CUTYAIUAX, IIPOABJIITH TBOPUYCCTBO U B006pa}K€HI/I€, OBITh
NMHHUIIWMAaTUBHBIM.

PerynaruBHble yHUBEpCaabHble YU€OHbBIE AEHCTBUS

Camoopranuzanus:

UCITI0JIb30BaTh OMOJOTMYECKHUE 3HAHUS JJI BBISBIICHUS MPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U YYEOHBIX CUTyalUsIX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKUX 3HAHUU LIEJIEBBIE U CMBICJIOBBIE YCTAHOBKU B CBOUX JCUCTBUSAX M IMOCTYIKAX MO OTHOLIEHUIO K
YKUBOHM IIPUPOJIE, CBOEMY 3J0OPOBBIO U 3J0POBBIO OKPYKAIOIIHUX;

CaMOCTOSITENIBHO OCYILECTBIIATH I03HABATEIBHYIO JEATEIBHOCTD, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHbBIE
3a/1a4u B 00pa30BaTEIbHOMN JAESITEIbHOCTU U )KU3HEHHBIX CUTYaLIUAX;

CaMOCTOSITENIbHO COCTABJISITh IIJIaH PELICHUS TPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEHN U
MPEANIOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX NMPEANOUYTCHUH;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBATH (POPMUPOBAHUIO U POSBICHUIO IIIMPOKOHN SPYAUIIMHU B pa3HbIX 00JACTAX 3HAHUM, TOCTOSIHHO MOBBIILIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B ACSITEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LEISIM;
BJIAJ€Th HABBIKAMU MTO3HABATEIILHON Pe(IIEKCUU KaK OCO3HAHMS COBEPIIAEMBbIX JEHCTBUN U MBICIIUTEIBHBIX MTPOLIECCOB, UX
pe3yabTaTOB U OCHOBAHUMN, UCIIOIB30BATh MPUEMBI PEPIICKCHH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHU)KEHUIO; TPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IIPU
aHaJIM3€ Pe3yJIbTaTOB ACATENbHOCTH.

[TpunsiTue cedst u npyrux:

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI U apPTYMEHTBI IPYTUX MPU aHAIU3€E PE3YNIbTATOB JI€ATEIbHOCTH; IPU3HABATH CBOE IPABO M MPABO APYTHX Ha
OIIIMOKMU;
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Pa3BUBATH CITOCOOHOCTH TOHUMATh MHUD C IMO3UTHHN APYIOro 4CJI0BCKaA.

[MPEIMETHBIE PE3VYJIbTATEI

[IpeameTHbie pe3ynbTathl ocBoeHus nporpamMmmbl COO mo 6uosoruu Ha 6a30BOM ypOBHE BKJIIOYAIOT crielupuyecKue s yueOHOro
npenMera «buonorus» HayyHble 3HaHUSL, YMEHUS H  CIOCOOBl  JEHCTBUA 1O  OCBOEHUIO, HHTEPIPETALMH U
peoOpa30BaHUIO 3HAHUMN, BUBI ACSITEILHOCTH IO MOJIYYSHUIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUH B Pa3IMYHBIX yUeOHBIX
CUTYaIHSX, & TAK)KE B PEAIbHBIX )KM3HEHHBIX CUTYalUsAX, CBI3AHHBIX ¢ Onosorueil. B mporpamMme npeaMeTHbie pe3yiabTaThl
MPEACTABIICHBI IO TOJ1aM 00YyYEHUS.

[IpeameTHbIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 kiacce

JOJKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUN B CUCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYUYHOUM KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHMSI, O BKJIa/I€ POCCUNCKUX U 3apYOEIKHBIX yUEHBIX-
OMOJIOroB B pa3BUTUE OHOJIOTWH, (YHKIMOHAJIBHOW TI'PAMOTHOCTH 4YeJIOBEKa Ul PEICHUs KU3HECHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJEpKaHNuE OUOIOTMYECKUX TEPMUHOB U MOHSTUN: XKU3Hb, KJIETKa, OpraHu3M, MeTa00sn3M (0OMEH BELIeCTB U
IpeBpalIeHUE SHEPTUH ), TOMEOCTa3 (CaMOPEryJIsLus), ypOBHEBask OpraHU3als )KUBbIX CHUCTEM, CAMOBOCIIPOU3BEICHHE
(penpoyKuHs), HacJIeACTBEHHOCTh, N3MEHUMBOCTD, POCT U Pa3BUTHE;

yMEHUE U3laraTb OMOJIOrHYeCcKrue Teopru (KJIETOUYHas, XpOMOCOMHAs!, MyTallMOHHAs, IEHTPAJIbHAS 10IrMa MOJIEKYJIIPHOU OMOJIOTHH ),
3akoHbl (I'. Mengens, T. Moprana, H.J. BaBunoBa) u yuenus (0 HeHTpax MHOT0O0Opa3usi U MPOUCXOKIEHUS KyIbTYPHBIX PACTEHUI
H.W. Basumnosa), onpenensitb rpaHUIlbl UX MPUMEHUMOCTHU K KUBBIM CUCTEMaM;

yMEHUE BIaJIeTh METOJAAMH HAay4YHOrO I[IO3HAHHUS B OHMOJOTMU: HAOMIOJAEHUE U ONMCAHUE KUBBIX CUCTEM, ITPOLIECCOB U SBJICHUM,
OpraHu3alys U MPOBEAECHUE OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXIY
UCCJIeyEMbIMU BETMUMHAME, OOBSICHEHUE TIOJYUYEHHBIX PE3YJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB,
YMEHHE J1€JIaTh BbIBOJIBI HA OCHOBAHWH IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYLIECTBEHHBIE NPU3HAKKM BUPYCOB, KJIETOK IPOKAPUOT U DYKapPHUOT, OJHOKIECTOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHA BEILECTB U MPEBPAILIEHUS JHEPTUH B KJIETKE, (POTOCUHTE3a, IJIACTUYECKOTO U
HEPreTHYECKOro 0OMEeHa, XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOA0TBOPEHUS, PAa3MHOXKEHHS, UHIUBUAYATHHOTO Pa3BUTHUSI OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTH MOTYYSHHbIE 3HAHUS 7151 OOBSICHEHHSI OMOJIOTUYECKUX MPOLIECCOB U SIBICHUMN, ISl IPUHATUS IPAKTHUECKUX
pelLIeHNI B IOBCEITHEBHOM JKHU3HHU C LENbIO 00ecreueHus: 0€3011aCHOCTH CBOETO 370POBbsI U 310POBbsl OKPYXKAIOLIUX JIOAEH,
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COOII0OICHHSI HOPM IPaMOTHOI'O IIOBEJIEHUS B OKPYKarOIIe MPUPOIHOI cpesie, TOHUMaHNEe HEOOXOUMOCTH UCII0JIb30BAHUS
JOCTHUKEHUM COBPEMEHHOM OMOJIOTUY U OMOTEXHOJIOTUI JJIs1 PALIMOHAIIBHOTO IPUPOOTI0Ib30BaHMS;

YMEHHE PEIIaTh AIEMEHTAapHbIE TEHETUUECKHE 3a/1a4ll HA MOHO- U IMTHOPUAHOE CKPELIMBaHUE, CLIETNIEHHOE HACJIEJOBaHHE,
COCTaBJISATh CXEMbl MOHOTMOPUTHOTO CKpEIMBAaHUSI JIJIs1 TIPEJCKA3aHNs HACIel0BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIONHSATH JIAOOpATOPHBIE U MPAaKTUYECKHE PabOThI, COOI0ATh MpaBUia Mpu paboTe ¢ y4eOHBIM 1 1a00PaTOPHBIM
obopynoBaHUEM;

YMEHHE KPUTUYECKH OIEHUBATh M HHTEPIPETUPOBATH MHPOPMAITHIO OMOIOTHUECKOTO COJEPKaHUs, BKIFOUYAIOUTYIO IICEBIOHAYIHBIC
3HAHUS U3 Pa3IMYHBIX UICTOYHUKOB (CpeICcTBa MACCOBOM MHGOPMAIINHU, HAYIHO-TIOMYJISIPHBIE MaTEPHAIIbI), STUYECKUE ACTICKThI
COBPEMEHHBIX MCCIIEOBAHNN B OMOJIOTHH, METUITNHE, OMOTEXHOIOTHH;

yMEHUE CO37aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOUIEHUS, 0000111ast OMOJIOTHYECKYI0 HH(POPMALIMIO U3 HECKOJIBKHUX
UCTOYHUKOB, TPAMOTHO MCII0JIb30BAaTh NOHSITUWHBIN anmapaTr OMOJIOTUY.

[IpenmeTHble  pe3ynbTaThl OCBOEHHs ydeOHOro mnpeamera «buonorus» B 11 kiacce H0KHBI OTpaXaTh:
c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (HOpMHpPOBaAHUU
COBPEMEHHOM €CTeCTBEHHO-HAYyYHOM KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHMSI, O BKJIa/I€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX -
OMOJIOrOB B pa3BUTHE OWOJIOTHH, (YHKIMOHAIBHOW TIpPaMOTHOCTH YeJIOBEKa JUIS pelIeHMs] )KU3HEHHBIX 3a/1ay;

YMEHHE PacKpbIBaTh COJIEpKaHNEe OMOIOIrMUECKUX TEPMUHOB U MOHITHIA: BUJI, TOMYJISALUS, TEHODOH I, IBOJIOLUS, ABHKYILHUE CUIIbI
(bakTOpBI) PBOTIOIMHU, TPUCTIOCOOTICHHOCTh OPTaHU3MOB, BU1I000pa30BaHKe, SKOJIOTHYECKHE (PaKTOPhI, IKOCUCTEMA, TTPOTYIIEHTHI,
KOHCYMEHTBI, PEAYLIEHTHI, LIETIH MUTAHUS, SKOJIOTHYECKas MUpaMuia, OMOreoleHos3, ouocdepa;

YMEHHE M3JIarath OMOJOTHYecKre Teopun (3BotolnoHHas Teopus Y. JlapBruHa, CHHTETHYECKas! TEOPHST SBOIOIHH ), 3aKOHBI U
3aKOHOMEPHOCTH (3apojsiiieBoro cxoactea K.M. bapa, uepenoBanus riaaBHbIX HarpaBiaeHud u nyrei ssomtonun A.H. CeBepriosa,
yuenus o 6uocdepe B.W. Bepranackoro), onpeaensts rpaHUIbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMaM,;

YMEHHE BIIaJICTh METOJaMH HAyYyHOTO TO3HaHHWS B OWONOTHH: HAONIOIEHUE M ONTUCAHHE KUBBIX CUCTEM, MPOIIECCOB U SIBICHUH,
OpraHM3alys U MPoBeIeHNuEe OUOIOTUYECKOTO SKCIIEPUMEHTA, BHIJIBUKEHHUE THIIOTE3bI, BBISIBICHHE 3aBUCIMOCTH MEXTY
UCCIIETyeMbIMHU BEIMYMHAME, 00BACHEHHUE MOJTYUYCHHBIX PE3YJIbTaTOB, UCIIOIb30BAHHBIX HAYUYHBIX IOHATUN, TEOPHUM U 3aKOHOB,
YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIACIATH CYIECTBEHHbIC IPU3HAKU CTPOCHUS OMOJIOTUYECKUX OOBEKTOB: BUJOB, MOMYJISINI, IPOYLIEHTOB, KOHCYMEHTOB,
penyIeHTOB, OMOT€OIIEHO30B U HIKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIIEACTBEHHON N3MEHYMBOCTH, €CTECTBEHHOTO 0TOOPA,
BUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTraHU3MOB, IEHCTBUS SKOJOTHYECKUX (DAKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB U
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MOTOKA YHEPTUH B IKOCUCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHHM B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Ouocdepe;

yMEHUE IPUMEHSTH NMOJIYYCHHbIC 3HAHUS 711 00bSICHEHHS] OMOJIOTHYECKUX MPOIECCOB U SIBJICHUM, JIsi MPUHATHUS TPAKTUYECKUX
pelieHnil B TOBCEAHEBHOM JKU3HU C 1I€JIbI0 00ecriedeHus: 6€30MacHOCTH CBOETO 3I0POBbs U 3JJ0POBbS OKPYKAIOIINX JIHOJIEH,
COOIOZICHUSI HOPM IPaMOTHOTO TTOBE/ICHHUS B OKPYKAIOIIEH MPUPOAHON cpefie, MOHMMaHUe HE0OXOUMOCTH UCTIOIb30BaHUS
JOCTHKEHHUI COBPEMEHHOI OMOJIOTUH I PAlIMOHATBHOTO IPUPOIOTIOIB30BAHUS;

YMEHHE PEelIaTh AIeMEeHTapHbIE ONOIIOTUYECKUE 3a]]a9i, COCTABIISITH CXEMBI IIEPEHOCA BEIIECTB U YHEPTHH B SKOCUCTeMaXx (Ienu
NUTaHUA);

YMEHHE BBITIONHSATH JIA0OpATOPHBIC U MPaKTUYECKHEe pabOoThI, COOI0IATh MpaBuia Mpu padoTe ¢ y4eOHBIM 1 1a00PaTOPHBIM
000py/I0BaHUEM;

YMCHHUC KPUTHUYCCKH OLICHUBATh U HHTCPIIPCTUPOBATDH I/IH(I)OpMaHI/II-O OMOJIOTHYECKOrO COACPIKaHMA, BKIIFOUAIOITYIO IICCBJOHAYYHBIC

3HaHUS U3 Pa3TUYHBIX UICTOYHUKOB (CpeICcTBa MacCOBOW MH(OpMAIMU, HAYYHO-TIOMYJISIPHbIE MaTepHalibl), paCCMaTPUBAThH
rI100abHBIE SKOJIOTHYECKUE MTPOOJIEMBbI COBPEMEHHOCTH, POPMUPOBATH IO OTHOIIICHUIO K HUM COOCTBEHHYIO MO3UITHUIO;
yMEHUE Co37aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIE COOOIICHUS, 0000111as OM0JIOTHYecKyr0 HHGOPMAIIHIO U3 HECKOJIBKHUX
MCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHSITHIHBIN armapaT OUOJI0THH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBaunue
Ne KomaectBo OCHOBHBIE BUIBI IEITEIHHOCTA
paszeiioB U TEM [IporpammHoOe conepkaHue
n/n 4acoB oOy4Jaronmxcs

y4eOHOro npemMeTa

Tema 1. buoJsiorusi Kak HayKa

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBs3u OHOIOTUU PackpriBath conepxaHue TEPMUHOB U
HayK C O0I11€CTBEHHBIMH, TEXHUUECKUMHU U IIOHATHN: HAYYHOE MUPOBO33PEHHUE,

IPYTrUMU €CTECTBEHHBIMU HAayKaMHu, Hay4Has KapTHHA MHPa, HayIHBIH METOJ,
duocodpueit, penurueit, STHKOH, THNIOTE3a, TCOPHA, MCTObI
5CTETHKOM U paBoM. Pos Guonoruu HCCICAOBAHHA.
B (hOPMHPOBAHIH COBPEMEHHOI HAYTHOI XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHbl MUpa. Crucrema OMOIOTHYECKUX ZETI\;?:EZHHHE ;ﬂzac}?zﬂlzldei?:{;f;mb
HayK. pazziesnbl OMOJIOTHH B COOTBETCTBUE
Aemoncmpayuu: C 00BEKTAMH H3YYECHHUSI.
opmpemei. 1. lapsun, I'. Menpen, HaspiBaTh BakHeMIIME OTPACIIH
H. K. Konbuos, Jix. Yorcon n @. Kpuk. | 50 10rymeckux snanmif u 3a/1a4H,
Tabnuywl u cxemwvi: «MeTOIbI TO3HAHUS crosme niepes 6uonorueit XX b.
KUBOU MPUPOIBD»

1.2 | MeTtoasl mO3HAHUS 1 MeTtonabl MO3HAHUS KUBOU ITPUPOIBI PackpbiBaTh conepxaHne TEPMUHOB U

YKUBOU MPUPOJIBI

(HabsroieHre, SKCTIEPUMEHT, OITMCAHMUE,
u3MepeHue, Kiaccudpukaus,
MOJICTUPOBAHUE, CTATUCTHYECKAS
00paboTKa TaHHBIX).

Jemoncmpayuu:

MMOHATUM: HAYYHBIA METOJI, METOBI
HCCIICIOBAHUS.

XapakTepu30BaThb OCHOBHBIE METObI
MTO3HAHMS )KUBOW MPUPOIbI: HAOJIOICHHE,
AKCIIEPUMEHT, ONKMCAHUE, U3MEPEHNUE,
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Tabauywl u cxemvt: «MeTOABITO3HAHUS
YKUBOU MPUPOIBI».

Jlabopamopnwle u npakmuyeckue
pabomol:

[Ipaktrueckas padora Ne 1.
«/cnonb30BaHUE pa3TUYHBIX METOI0B
IPU U3y4eHUH OUOTOTHYECKUX
00BEKTOBY

KJ1acCU(UKaLusi, MOJECIUPOBAHHE,
cTaTHCTUYECKasi 00paboTKa JTaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YYEHUE

1

XKuBble cuctemMbl (OMOCHCTEMBI) KakK
MpeAMET U3y4eHHsI OUOJIOTUH.
OTnuyue )XKUBBIX CUCTEM

OT HEOPTAaHUYECKOW TTPUPOJIBI.
CBoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

YpoBHU opranu3anuu OUOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUIHO-
KJIETOYHBIN, OPTaHU3MEHHBIM,
NOMYJISIIUOHHO-BU/I0BOMH,
AKOCHUCTEMHBIN (OMO-T€OIEHOTHYECKHHN),
Oounoc@epHbI.

Hayxwu, nuzyyatorniye OMocucTeMsl
Ha pa3HbIX YPOBHSIX OpPraHU3aIUU.
Jemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHbBIE
IIPU3HAKU JKU3HW», «Y POBHU

PackpbiBaTh cojiep:kaHUE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KUBBIX CUCTEM,
0oOMEH BEIIECTB, Pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
HM3MEHYUBOCTb, PA3APAKUMOCTD,
JSHEPro3aBUCUMOCTh, YPOBHU
OpraHM3alliy KU3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHITUTIBI
OpraHu3ali OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOpETYJISILUS, UEPAPXUYHOCTD.
IlepeuncnsaTh yHUBEpCAIBbHBIE CBOMCTBA
KUBOTO: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3IpaKUMOCTh, JBUKECHHUE,
rOMe0CTa3, pOCT U Pa3BUTHE,
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OpraHM3alK KUBOUIPUPOIBD).
Mopens monekynsl JTHK

HAaCJIEICTBEHHOCTD, H3MEHUYNBOCTD,
ABOJIIONMS (MIPUCTIOCOOICHUE

K U3MCHSIONUMCS YCIIOBHSIM).
[TpuBoANTH MpUMEPHI OHOCHUCTEM
PA3HOTO YPOBHS OpPTaHHU3AIUN U
CpaBHMBATh MPOSIBICHUS CBONCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC ITPOIIECCHI,
MPOTEKAIOIMEe B OMOCUCTEMAX:

0OMEH BEIEeCTB U MPEBpaIlCHHUE
OHEPTUH, CAMOBOCITPOU3BEICHHE,
CaMOPETYJISLINS, Pa3BUTHE.

CoOmronath mpaBuiia 0epekKHOTO
OTHOIICHHS K XKHUBOU TPUPOJIC

HToro uacoB o teme

1

Tema 3. XuMu4eckuii cCOCTaB U CTPOEHHE

KJICTKH

3.1

XUMHYECKHUIH COCTaB
KJeTku. Boma u
MHHEPAJIbHbIEC CON

1

XUMHUYECKHUHN COCTaB KJIECTKH.
XHUMHUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHThI, MUKPODJIEMEHTHI.
Bopa u MmuHepanbHbIe BellleCTBA.
OYHKIUY BOABI U MUHEPAIbHBIX
BeliecTB B kieTke. [loanepxanue
OCMOTHYECKOro OajiaHca.
Hemoncmpavuu:

Juacpammur: «Pactipenenenne
XUMHUYECKHUX DJIEMEHTOB B HE)KHUBOMU
npupone», «PacrpeneneHne XuMUYECKIX

PackppiBaTh coqiepkaHre TEPMHHOB

Y TIOHSITHIA: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJIb, BOJAOPOHBIE CBSI3U;
ruApodUIbHBIE U THIPOPOOHBIE
BEIIECTBA.

Jloka3pIiBaTh €IMHCTBO JIEMEHTHOTO
coCTaBa KakK OJTHO U3 CBOMCTB JKUBOTO.
PacrmipenensiTh XUMHUYECKUE IEMEHTHI
0 TPyTMIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauywvl u cxemwvr: «Ilepuonnueckas
Ta0JIMIA XUMUYECKUX DJIEMEHTOBY,
«CTpOECHHEMOJIEKYIIBI BOIBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpuU30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBIATE CBA3B MCXKIY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYCCKOT'O
COCOIHMHCHUA U CTO (I)YHKHI/IHMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHne 6eIKoB. PackpbiBath cojepxaHue TEPMUHOB U
CTpOCHHE OEIKOB AMHMHOKHCIIOTBI — MOHOMEPHI OCITKOB. MOHATUMN: OCJIKH, TTOJTUMEPHI, MOHOMEDHI,
Heszamenumeble 1 3aMeHUMBIE AMUHOKUCJIOTHI, TICTITUIHAS CBSI3b,
AMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIN HNOJIMNENTHI, JEHATYPALIUSL.
cOCTaB. YPOBHU CTPYKTYphI OCITKOBOU Xapaktepu3oBaTh O€ITKH KakK KJiacc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OpraHUYEeCKUX COCTUHEHUN;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCU(PHUIIUPOBATH X MO CTPOCHHUIO
XYUMHUYECKHE CBOMCTBA OEIIKOB. (rmoOysipHbie U GUOPHILISIPHBIC OCITKN),
buonornueckue GyHkimu 6€IKOB. MEPEUYUCTATh U XapaKTEPU30BaTh
Jemoncmpavyuu: (GbyHKIIUU OEIKOB
Tabnuyvt u cxemol: «CTpoeHue
MOJIEKYJTBI OEJIKaY.
Obopyodosanue: CBETOBOM MUKPOCKOII,
MUKpOTIperapaThl
3.3 | ®epMeHTHI — depMeHTHI — OMOJIOTUYECKHE PackppiBath comepxaHue TEPMUHOB H
ouonornyeckue KaTaJIn3aTOPHI. MOHATHI: EPMEHTHI, aKTUBHBIN IIEHTD,
KaTaJIn3aTOPBI Crpoenue (hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas Celu(UIHOCTD,

cyOcTpatHas crienu(puIHOCTb.
KodepmenTsl. ButamuHs.
Otnuuns GpepMeHTOB

OT HEOPTaHWYECKUX KaTaIn3aTOPOB.

Ko(hepMeHTHI, OEITKHU-aKTUBATOPHI U
OeNKU-UHTUOUTOPBI.

VYKa3bIBaTh OTINYUS (HEPMEHTOB

OT HEOPTaHUYECKUX KaTaIu3aTOPOB.
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Hemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
depmeHTay.

Obopyoosanue.: 000pyI0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEPEHMI, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTAIUTUYECKON aKTHBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMHJIa3bl
WJIM KaTanas3bl)»

OOBACHATH poJib (PEepPMEHTOB

B ()yHKIIHOHHUPOBAHUU KHUBBIX CHCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIHE,

B MOBCEIHEBHOW KHM3HH YeJOBEKa

3.4

YrneBoapl. JInmmmuasl

VYrieBoibl: MOHOCaxapuibl (TIH0K034,
prbo03a u ae30kcuprdo03a), Tucaxapuasl
(caxapo3a, TJaKT03a) ¥ MOJIMCaXapHUJIbl
(kpaxmaJ, TIIMKOreH, 1eJUTI0I03a).
buonornueckue hyHKIIUN yTIEBOIOB.
JIMmuapl: TPUTIIALICPUIBI,
dbocdonunuibl, CTEpOUIbIL.
IMunpodumnbpHO-THIPOPOOHBIE CBOKCTBA.
buonornueckne QpyHKITUN JTUITHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB H
JUTNUAO0B KaK UCTOYHUKOB DHEPTHHU.
Hemoncmpayuu:

Tabnuywvl u cxemol.: «YTIEBOIBIY,
«JInnuaen.

Obopyodosanue: 060pyI0BaHNE

PackpoiBath copepkanrie TEPMUHOB U
TTOHATHI: YTJIEBOIbI, MOHOCAXAPH/IBI,
JMcaxapuIbl, TOJIMCAaXapyibl, TIIFOK03a,
pubo3a, ae30Kkcuprdo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEJUII0JI03a
(keT4arka), Kpaxmal, TITMKOTeH;
JUTUBI, TPUTIUIEPUAB! (KHPBI, Maca),
dbochomumubl, CTEPOUIBI.
XapakTepu30oBaTh YIIICBOIbI, JIUITH]IBI
KaK KJIACCOPTraHWYECKUX COCIUHECHUU.
KnaccuduimpoBath yrieBo bl U JIATTHABI
10 CTPOCHUIO; MTEPEUUCIIATh QYHKITUN
YTIIEBOJIOB W JIUTIUIOB.

CxeMaTnyecku u300paxkaTh CTPOCHUE
MOJIEKYJI YTJIEBO/IOB, JIUTIUIOB
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JUISl IPOBEICHUST HAOII0ICHU,
U3MEpPEHUI, IKCTIEPUMEHTOB

3.5 | Hyknennossie Hyxneunossie kucnorsl: JJHKu PHK. PackpeiBaTh conepkaHre TEPMUHOB U
KUCIOThL. AT® Hyxiieorniel — MOHOMEDBI MOHATUH: IE30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCIJIOT. CTpoeHue u kucnota (JJHK), pubonyknennosas
dbynkiuu JIHK. Ctpoenue u pyHkiuu kuciota (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKITUH. MOJIMHYKJICOTUIHAS LIETIh
Jlemoncmpavyuu: (MOJIMHYKJICOTHT), KOMIIJIEMEHTAPHOCTb,
llopmpemuwi: [1x. Yorcon, ®. Kpuk, ¢bynkuuu JIHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankivH. HaCJIEJICTBEHHOW MH(OpMAIUN); BUJIBI
Tabauysl u cxemol: PHK (undopmanmonHas, TpaHCopTHas,
«Hyxneunossie kucnotsl; JJTHK», pubocomaibHas); aaeHo3uHTpudocdar
«buocuntes 6enka», «CTpoeHue (AT®), makpospruyeckast CBA3b.
MouieKysibl ATD». XapakTepu3upoBaTh HYKJICHHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMUYECKUE COCTMHEHUS U
MUKpOIpenapaThl HOCHUTEJIH HACIEACTBEHHON
uHdopmaIuu.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MOJIeKyJI HykienHOBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTHuecku U300paxkaTh CTPOCHHUE
HYKJICOTHUJIOB, MOJIEKYJ HYKJIEHHOBBIX
kucior, ATO
3.6 | Uctopus u meToapl [uronorus — HayKa O KIIETKE. PackpbIBaTh conepKaHUE TEPMUHOB U

U3Y4YEHUS KIIETKH.
Knerounas teopus

Kiterounas treopust — npumep
B3aUMOJCHCTBUS UaeH U (aKTOB
B HAYYHOM ITO3HAHUH.

IIOHATHUM: KJIETKA, [IUTOJIOTUS;
PaCKpBIBaTh CONEPIKAHUE MTOJOKEHUN
KJIETOYHOHN TEOPUH.
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MeToapl U3y4eHHS KICTKH.
Hemoncmpayuu:

Ilopmpemui:

A. Jleenryk, P. I'yk, T. llIBaHH,

M. lInennen, K. bap, P. Bupxos.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu

KJICTOK, ITOJYYCHHBIC C IIOMOIIBIO
CBCTOBOI'O U 3JICKTPOHHOI'O MHKPOCKOIIa

[lepeuncraTh u XapaKTEpPU30BaTh
OCHOBHBIC METO/IbI U3YICHUS KICTKHU:
(IpUTOTOBIIEHUE CPE3OB,

OKpaIMBaHUE, MUKPOCKOTIMPOBAHUE,
neHTpudyrupoBanue, KyJIbTUBUPOBAHNE
KJIETOK U TKaHEW)

3.7

Knerka
KaK [1eJI0CTHAasd
JKHUBasg CUCTEMA

Knerka xak nemoctHas ;kuBasi CUCTEMA.
OO0mre MpU3HAKU KIETOK: 3aMKHYyTast
Hapy>kHast MeMOpana, MmoJiekyJbl JJHK
KaK TeHETUYECKUH alapar, cucrema
cuHTe3a Oenka. TUIbl KIETOK:
AYKApPUOTHUYECKAd U MPOKAPUOTUYECKASL.
Oc00EeHHOCTH CTPOCHUS
MIPOKAPHUOTUYECKOUN KIIETKHU.

Krnerounas crenka 6akrepuii. CTpoeHue
AYKApPUOTUYECKOMN KJIETKH. OCHOBHBIE
OTJIMYUS PACTUTEIIBHOM, J)KUBOTHOM U
rpubHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpPHI — KJIETOUHAsl CTCHKA,
TIMKOKAIUKC, UX QYHKIUU.
[Tnazmatnyeckas MemOpaHa, ee CBOMCTBA
U QYHKITUY.

PackpeiBaTh copepxaHre TEPMHUHOB U
MOHATUMN: KJIETKH (3yKapuOTHYECKas,
MPOKAPUOTUIECKasl ), TNIa3MaTHIeCKast
MeMOpaHa (T1azManemMma), ITHKOKaIUKC,
TPAHCIIOPT BEIIECTB (MaCCUBHBIN,
aKTUBHBIN), 3HIOUUTO3 ((arouuTos,
MUHOIINTO3), 9K30IMTO3, KIETOYHAs
CTCHKA, HYKJICOH/I.

CpaBHUBaThH MEX Ty COOOM
9YKapUOTUYECKHE U TPOKAPHOTUIECKUE
KJIETKH; OTMEYaTh CXOJICTBO U PAa3IAYUSL
B CTPOCHHUM KJIETOK OaKTepuid,
’KHUBOTHBIX, PACTCHUN U TpHOOB
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Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemolr: «CTpoeHue
AYKAPUOTUYECKOMN KIETKN», «CTpoeHuE
KUBOTHOU KJIETKW», «CTpoeHune
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKH.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

Ctpoenue
AYKApUOTHUECKOU
KJIETKU

[MuTonnasma u ee OpraHoU/IbI.
OnHoMeMOpaHHbBIE OPTaHOUIbI KIICTKU:
OIIC, annapat ['onb1KH, TU30COMBI.
[TonyaBTOHOMHBIE OPTaHOUIbI KJIETKHU:
MUTOXOHJIPUHU, TUTACTHUIBI.
[TpoucxoxieHre MUTOXOHIPUI 1
niactul. Bugsimnactua.
HemeMmOpanHbie opraHOUAbI KJICTKU:
pHUOOCOMBI, KJIETOUHBIN IIEHTP,
HEHTPUOIH, PECHUYUKH, )KTYTUKH.
OYHKIIMU OPTraHOUOB KJIETKH.
Bxirouenus.

SAnpo — peryssITOpHbIN LHEHTP KIETKH.
Crpoenue siapa: saepHasi 000704Ka,
KAapUOoIlIa3Ma, XpOMAaTHH, SAPBILIKO.

PackpeiBath conepkanue TEPMUHOB H
MOHATHI: IIUTOIIa3Ma, OPTaHOU/IBI,
sHjomasmMatuueckas cethb (I11C),
anmapat [oJIbKu, TH30COMBI, BAKYOJIb,
MUTOXOHAPHH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
IEHTp (LIEHTPOCOMA), PECHHUYKH,
KTYTUKH, BKIFOUCHUS, AP0, sAepHast
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE YKAPUOTHICCKOM
KJIETKU TI0 N300paXeHUSIM U

Ha MUKpOTIperaparax;
KJIaCCU(PUIIMPOBATH OPTaHOU/IBI

45



XpoMOCOMBI. TpaHCOPT BELIECTB

B KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHE
AYKapUOTUUYECKOU KIETKN», «CTpoeHune
KUBOTHOM KJIETKN», « CTpOCHHE
PacCTUTENIBHOU KIETKW», «CTpoeHue
IPOKAPUOTUYECKON KIIETKW,
«Crtpoenue saapa KIETKN.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOIIpEnapaTbl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnvie u npakmuueckue
pabomur:

JlabopaTopHast padota Ne 2. «M3yuenune
CTPOCHHUSI KJIETOK PaCTECHUH, )KUBOTHBIX U
OakTepuil moJ MUKPOCKOTIOM Ha TOTOBBIX
MUKpONpenaparax U UX ONHUCAHUE)

B 3aBHUCHMOCTH OT OCOOCHHOCTEN MX
CTpoeHus (0AHOMEMOpaHHEIE,
IByMeMOpaHHbIE, HeMeMOpaHHbIE),
OMKCHIBATh (DYHKIIMH KaXKJIOTO
OpraHou/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIAPO KaK
MECTO XpaHEHHUs], nepenayu (yIBOeHue
XPOMOCOM) U peau3aiuu
(TpaHCKpHUIILIKS ) HACJIEICTBEHHOU
MH(pOpPMaLUU KIETKU.

[lepeunciiATh U ONUCHIBATH KOMIIOHEHTHI
a5pa 1 uX QyHKIINHY;

CxemaTH4HO U300paXkaTh CTPOCHUE
PaCTUTENBLHOU U )KUBOTHOU KJIETKHU.
OOBACHATH OMOJOrMUECKOE 3HAUCHUE
TPAHCIIOPTA BEILECTB B KIIETKE

HToro 4yacoB o teme 8

Tema 4. ZKu3zHeneATeJIbHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BelecTB, WK METa00IH3M. PackpriBath conep:xkanue TEPMUHOB U
[TnacTuueckuii Accumunsus (TIacTUYECKUl OOMEH) MOHATUM: OOMEH BEILIECTB U
obMmeH. DOTOCUHTES. U JUCCUMUIIALINS (PHEPTeTUYSCKUM MpeBpalleHue YHEPruu (METab0IN3M),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIINS, TUTACTUYECKU OOMEH,
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npolecca Meradonu3mMa. Poib 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPALCHUU
JHEPruu B KIIeTKe. PDOTOCUHTES.
CaetoBasi 1 TeMHOBas (a3l
doTocuntesa. Peakiuu ¢porocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BiausiHne ycnoBuid cpesl
Ha (POTOCHHTE3 U CIOCOOBI MOBHITIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHUN.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HAaUCHUE XEMOCHUHTE3a
JUIS 5KU3HU Ha 3emuie.
Jemoncmpavuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauywl u cxemwl: «XITOPOILIACTY,
«DOTOCUHTES)

TUCCUMUJISIINS, SHEPTETUIECKUN 0OMEH,
dbortocunTe3, HOTONIN3,
dhochopunupoBanue, MEPeHOCUNK
MIPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCHHTE3, MPOIIECCHI,
MPOTEKAIOIME B CBETOBOM U TEMHOBOM
daze.

BBIABIATH MPUYIMHHO-CIICACTBEHHBIC
CBSI3U MEX]Ty MTOTJIOIIEHUEM COJTHEUHON
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Monekya ATO.

CpaBHUBaTh UCXO/IHbBIC BEIIIECTBA,
KOHEYHBIC MPOAYKTHI U YCIIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHHBaTh (OTOCHHTE3 U XEMOCHHTE3.
OuenuBath 3HaUeHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIS KU3HH Ha 3eMJie

4.2

DHepreTU4ecKuit
obmeH

DHEpPreTHUecKuii 0OMEH B KJICTKE.
PacmienyieHue BemecTB, BhIJCICHUE U
AKKyMYJIUPOBAHUE SHEPTHUU B KIIETKE.
DTarnbl SHEPreTUIECKOr0 OOMEHA.
I'mukomu3. bpoxenueun ero BUIbIL.

PackpeiBaTh conep:kaHne TEPMUHOB U
MOHSTHI: SHEPreTUUECKHUI OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKeHHE,
CIIUPTOBOE OPOKEHHE, OMOTIOTHUYECKOE
OKHCJIEHUE, KJIETOYHOE JbIXaHUE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE JbIxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabauywvl u cxemol: « TUTIBIIATAHUS,
«Metabonuzm», « MUTOXOHAPHUY,
«HEpreTuYecKuii 0OMeH»

AUCCUMMIIAIUS, (DEPMEHT.
XapakTepuzoBatb OOMEH BEIIECTB U
IpeBpalieHre SHEPTUHN (METab0IN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncniaTb 0COOEHHOCTH
TUTACTUYECKOTO W SHEPTETHUECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSI3b MEXIY HUMH.

Pa3znuyars THIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(PHBIN U
reTepoTpOdHBIN.

OnuceIBaTh ATAIBI YPHEPTETUIECKOTO
obmeHa (TToArOTOBUTEIBHBIH,
OECKUCIOPOIHBIN, KUCTOPOIHBIN)

U CPAaBHHMBATh UX MEXKIY COOOM.
XapakTepu3oBaTh PEAKIMH TJIMKOJIN3A,
OpO’KeHUsI, KIIETOYHOTO JIBIXaHUS;
BBISIBJISITH IPUYMHHO-CIICCTBCHHBIE
CBSI3M MEX]y TJIMKOJIN30M, KJI€TOYHBIM
JIBIXaHUEM U CUHTE30M MOJIeKylI ATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTh
OECKHCIOPOTHOTO U KHCIOPOIHOTO
ATAroB

4.3

buocunTes Oeska

Peaknunu maTpudHOTO CUHTE3A.
I'enernueckas nadopmarus u JTHK.
Peanuzanus reneTudyeckoun
uH(opMaIK B KJIETKE.

PackpriBaTh cojiep:xaHre TEPMUHOB
U MOHSATHUHU: T€H, TeHETUYECKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIIIHUA,
TPAHCJIALUS, KOJOH, aHTUKOJIOH,
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['eneTnueckuii Ko MEro CBOMCTRBA.
TpaHCKpUIILUA — MATPUYHBIA CUHTE3
PHK. Tpancnsuust — 6uocuHTe3 OeKa.
Oransl Tpancisanuu. KogupoBanue
aMHUHOKHUCJIOT. Pok pubocoms
OnocuHTE3e OCiKa.

Jemoncmpavyuu:

Ilopmpemuwi: H.K. Konbos.

Tabauyer u cxemsvi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Permmkamus JJTHK»,
«['eHeTHYECKUM KO .

Obopydosanue: MOCIIN- aNITTUKAITUN
«¥Y nBoenne JIHK u tpanckpunuusy»,
«bunocunTe3 OeIKa»

pubocoma, IeHTpaIbHas 10TMa,
MOJICKYJIIpHAsT OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJ1a (TPUILIIETHOCTh, OJTHO3HAYHOCTH,
BBIPOXKIECHHOCTh, YHUBEPCATLHOCTD,
HEMEPEKPHIBAEMOCTh, HEIPEPHIBHOCTH ).
OnuceiBaTh 3TaMbl peaiu3aluu
HACJIeICTBEHHON MH(OpPMAIINH B KJIETKE.
CpaBHHBaTh pEaKIMA MAaTPUIHOTO
cuntezaMosiekyn PHK u Oenka B kieTke

4.4

Hexknerounsie
(bOpMBI KU3HU —
BHUPYCBI

HexkneTounsle GOpMbI )KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOEHMS U AKU3HEHHOTO LIUKJIa BUPYCOB.
bakrepnodaru. boneznu pacrenuit,
YKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE
BUpycaMu. Bupyc ummynoaeduimra

yenoBeka (BUY) — BozOyautens CITN la.

OOpaTHast TpaHCKPUIIIIHS, peBEpTas3a u
unTerpasza. [Ipodunakruka
pacrpocTpaHeHHs] BUPYCHBIX
3a00s1eBaHUM.

PackpeiBaTh conepkanne TEPMHHOB U
MOHSITHIA: BUPYC, BUPYCOJIOTHSI, KAIICU]I,
O6akTepuodar, BUpyC UMMYHOIe(UIIUTA
yesoBeka (BIIY), oHKOreHHbIe BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJICTOUYHYIO (DOpMY JKU3HH;
O0COOEHHOCTH CTPOECHUS U
KHU3HEACSITETLHOCTH BHPYCOB.
OnuceIBaTh )XKM3HEHHBIN IIUKJI BUPYCOB
MMMYHOJE(PUIMTA YEIOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc Tabaunoii
MO3auKHm), bakrepuodar, BUY.
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Hemoncmpayuu:

llopmpemui: 1. 1. IBaHOBCKHIA.
Tabauyvt u cxemvi: «Bupychb»,
«bakrepuodarm»; «CrpoeHue u
*Ku3HEeHHbIN nuKI Bupyca CITN1a,
OakTepuodara.

Obopyoosanue.: MOJENb CTPYKTYPbI
JHK; MmarauTHast MoJieTb-anTuIMKaIus
«CTpoeHHE KIETKU»

OOG0CHOBBIBATH U COOIIOATH MEPHI
pO(UIAKTUKA PACTIPOCTPAHCHHSI
BUPYCHBIX 3a00JICBaHUI
(pecniupaTopHbIe, KEITyI0YHO-
KHIIIEYHBIC, KIICTEBON dHIIe(DAITHUT,
BUY-undexius)

Hror

O 9aCOB II0 TEMC

6

Tema S. Pa3MHOKeHHe W MHAMBHUAYAJbHOE pa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJIETKU. MuTO3

1

KneTounblit UK, WK )KU3HEHHBINA ITUKJIT
knetku. Matepdasza u MuTos.
[Tporeccel, mpoTekaromue B uHTEpdase.
Penukanus — peakuusi MaTpUIHOTO
cunte3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATH/IBI.
[{utonoruueckre OCHOBBI Pa3MHOKEHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Iporeccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MMTO3a. BHOJIOTHYECKUI CMBICT MUTO3A.
[Tporpammupyemasi rTuGesb KIETKH —
arornTo3.

PackpwiBath copep:kaHue TEPMUHOB U
MOHSTHI: KJIIETOUHBIN UK, HHTEpda3a,
penyIUIMKALIHS, XpPOMOCOMA, KAPUOTHII,
rarJIONIHBINA, TUIIJIOWIHBIM
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHUTO3 €ro craguu: mpodasa, meradasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN [IUKIT KIETKH;
MEePEUYUCIIATh U XapaKTepru30BaTh
MEepUOAbI KJIETOYHOTO IUKJIA,
CpaBHUBATH UX MEKTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHUOTHUIIOB OPraHW3MOB, CPABHUBATh
XPOMOCOMHBIE€ HAOOPHI KIETOK.
CpaBHUBATh CTaJANU MUTO3A.
PaznuuaTh Ha MUKpoOIpenaparax
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Hemoncmpayuu:

Tabauywl u cxemovl: «KIeTOUHBIN UK,
«Pernmukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHast
MOJIeTb-anIIuKanus «JlereHue KIeTkmny;
moaens JIHK.

Obopyoosanue.: CBETOBOW MUKPOCKOIT U
Mukponpenapat «KapuokruHes B KieTKax
KOpEUIKA JIyKay.

Jlabopamopnsie u npakmuueckue
pabomol:

JlabopaTopHast padota Ne 3.
«Habmroienre MuTo3a B KIETKax
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAaX CTaJuy MUTO3A.
PackpbiBaTh OMOJIOTMYECKUI CMBICIT
MHTO3a

5.2

dopmbl
Pa3MHOKEHUS
OpraHu3MOB

DopMBI pa3MHOKEHHUST OPTaHU3MOB:
Oecrojioe ¥ IOJIOBOE.

Busl 6ecrnonoro pa3sMHOXKEHUS:
JeJIEHNE HAJBOE U ITOYKOBAHUE OJHO-
Y MHOTOKJIETOYHBIX, CITOPOOOpa30BaHKE,
BETETaTUBHOE Pa3MHOXKCHUE.
HckyccTBeHHOE KIIOHMPOBAHUE
OpraHU3MOB, €T0 3HaYCHHE
JUISCETICKIIHH.

[TonoBoe pa3MHOXKEHHE, €TI0 OTINIHS
oT 0OecIoJIoro.

Jemoncmpayuu:

PackpeiBaTh copepkaHle TEPMHUHOB
Y TIOHATUI: PA3MHOXKEHHUE, KJIOH,
MOJIOBBIE KJIETKH (TaMEThI),
ANIEKIIETKa, CIEPMATO30M/I, 3UT0Ta,
JIeJIEHUE HAJIBOE, IOYKOBAHUE,
cropyJisiius, pparMeHTanus,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONBUICHUE,
JBOMHOE OIJI0JJOTBOPEHUE, TOJIOBBIE
KeJIe3bl, CECMCHHUKH, SIMYHUKH,
OIIOZIOTBOPEHHE (HAPYKHOE,
BHYTpEHHEE).
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Tabauyst u cxemvt: «DOPMBI
Pa3MHOKEHUS OpPraHu3MOBY, «J[BoitHOE
OIJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/lenenne KineTku
Oaktepun», «BereraTuBHOE
pPa3MHOKEHUE pacTeHui», « CTpoeHue
MOJIOBBIX KIIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

Y 3HaYCHHE OCCII0JIOTO U MOJIOBOTO
CIIOCOOOB Pa3MHOXKECHMUSI.

BreiaensTs BUIbI O€CITonoro
Pa3MHOYCHUS; BBISBIISITH B3aUMOCBSI3U
MexX1y hopMaMHU U CIIoco0aMu
Pa3MHOXEHUS, U UX OMOTOTHIECKUM
3HAYCHHUEM.

Brangets mpuémMaMu BETeTaTUBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX PaCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapaKTepru30BaTh MOJIOBHIC KIICTKH:
STTICKJICTKH, CIIPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Metios

Meiios. Ctaguu meiosa. [Iporeccsi,
MPOUCXOAIINE HA CTAIUSIX MEHUO03a.
[ToBeneHne XpOMOCOM B MENO3€E.
Kpoccunrosep. bruosiornaeckuii cMbICI
Y 3HAYECHUE MEeno3a.

Hemoncmpavuu:

Tabnuywl u cxemol: «JleNCHUECKICTKNY,
«Menos».

Obopyoosanue: moaens JTHK;
MAarHuTHAasI MOJIC/Ib-alTINKALIUS
«JleneHue KIeTKn»

PackpsiBaTh comepxkaHne TEPMUHOB U
MOHSATHUIN: MEI103, KOHBIOT Al
XPOMOCOM, TIEPEKPECT (KPOCCHHTOBEP)
XPOMOCOM, T'aMETHI.

XapaxkTepuzoBaTh MEH03 Kak CIocoo
KJIETOYHOTI'O JICJICHUS; ONUChIBAaTh ME03
10 CTaJUsIM; CPAaBHUBATh CTAIUU MEM03a
1 MHUTO3a.

Paznuuarhs Ha pUCyHKax CTaguud MEno3a;
PacKphIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meno3a
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5.4

Oo6pazoBanue u

I'ameTorenes — Imponecce O6pa3OBaHI/IH

PackpriBath conep:xkanue TEPMUHOB U

Pa3BUTHE TOJIOBBIX MTOJIOBBIX KJIETOK Y)KHBOTHBIX. MOHATHI: TAMETOT'eHE3, CIIEPMATOTeHE3,
KJIETOK. [TonoBbIe Kene3bl: CEMEHHUKHA U OOT€HE3, CIEPMATO30U/I, aKPOCOMA,
OniogoTBOpEHKE auyHuku. OOpa3zoBaHue U Pa3BUTHE STUTICKJICTKA, TTOJISIPHBIE TETbIIA.
MOJIOBBIXKJIETOK — raMeT (CrepmMaTo3ou/l, | XapaKTepru30BaTh 0COOCHHOCTH
STTICKJICTKA) — CIIEPMAaTOTeHEe3 ramMeToreHe3a y >KMBOTHBIX U €0 CTa/IUH;
ooreHe3. OCOOEHHOCTH CTPOCHHUS TOJIOBBIE KJICTKH JKHBOTHBIX U OMTACHIBATH
STATICKJICTOK M CTIEPMAaTO30HUI0B. MPOIIECC UX Pa3BUTHSL.
OmonorBopenue. [Taprenorenes. CpaBHUBATh CLIEPMATOTEHE3 U OOTEHE3.
Hemoncmpavuu: OnuceIBaTh OMJIOOTBOPEHNUE,
Tabnuyvt u cxemol: «IIpsmMoen HempsiMoe | OMOJIOrMYEecKOe 3HaUEHUE
paszButHe», «['ameTorenes OIIOZIOTBOPEHUS
y MJICKOTIUTAIOIINX U YEJIOBEKaY.
Obopyodosanue: monenb MeTadazHon
XPOMOCOMBI, MUKPOCKOTI,
MuKponpenapathl «CriepMaTo30HIbl
MJICKOTIUTAIONIETO», « SMIIeKIeTKa
MJIEKOTTUTAIOLLET 0.
Jlabopamopnvie u npakmuueckue
pabomeur:
JlabopaTtopHas pabota Ne 4. «3yuenne
CTPOCHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpernapaTax
5.5 | UnnuBuayansHoe NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh cojliepaHue TEPMHUHOB
pa3BuTHE OMOpHOHaNIbHOE Pa3BUTHE U TOHATHIA: OHTOTEHE3, YMOPHUOTEHES,
OpraHu3MOB (amMOpuroreHes). DTarbl SMOPHOHAIBLHOTO | 3UTOTA, ApobJieHHue, 0JaCTOMEPHI,

Pa3BUTHA Y TIO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 6y1acTysa, 6J1acToleNb,
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IpoOJieHue, racTPyJIALNs, OPraHOTEHE3.
[TocTamOproHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (JTMYUHOYHOE).
Brusiaure cpenpl Ha pa3BUTHE
OpraHu3MoB; (haKTOPbI, CIIOCOOHBIC
BBI3BIBATH BPOXKIACHHBIC YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3
IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJNN Pa3BHUTHSL.

Jemoncmpavyuu:
Tabnuywl u cxemvlr. «OCHOBHBIE CTaAUN

OHTOreHe3a», «IIpssmoe u Henpsamoe
pasBuUTHE», «/{BOMHOE OILIONOTBOPEHUE
YIBETKOBBIX PACTECHUI»

racTpyia, HelpyJna, OpraHOTeHe3;
3apOJIbIIIEBBIC JIUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TPSIMOE
1 HernpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIIOpa, TTbUTBIIEBOE
3€pPHO, CIIEPMHHU, 3aPOIBIIIEBBIN MEIIOK,
JIBOITHOE OIJIOJIOTBOPEHUE.

Onpenenars dTanbl SMOPUOHATIBLHOTO
Pa3BUTHS XOPIOBBIX HAa CXeMaX H
npenaparax u OMuChIBaTh MPOIIECCHI,
MIPOUCXO/ISIINE HAa KKIOM dTarle.
CpaBHMBaTh IEPUOJIbI OHTOTEHE3A;
MPSAMOE ¥ HEMPSIMOe (JTMIMHOTHOR)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIHN YeJIOBEKA U JPYTHX
XOPIOBBIX.

OOBICHATH OMOJOTUYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMOp(ho30M;
OTPHUIIATETHLHOE BIUSIHUE AJIKOTOJIA,
HUKOTHHA U JPYTHX TEPATOTEHHBIX
(hakTOpOB Ha pa3BUTHE 3aPOIbIIIIA
YeJIOBEKa.

OnuceiBaTh MPOILIECC IBOMHOTO
OTUTOIOTBOPEHHUS Y IIBETKOBBIX
pacteHui

HToro uacoB o teme
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Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpbIBaTh cofep:kaHue TEPMUHOB U

O HACJIEACTBEHHOCTH Ponb uuronoruu u aMOpuoIoruu MOHATUMN: T€H, TEHOM, T€HOTHII, (DEHOTHII,

Y U3MEHYHUBOCTHU B CTAHOBJICHHH I'€HETHKU. Bkiaz XPOMOCOMBI, aJJIeJIbHbIE T€HBI (aJIeIN),
POCCHICKHUX U 3apyOEkKHBIX YUCHBIX B rOMO3HMI0Ta, FETEPO3UroTa,
pa3BUTHE T'€HETUKU. METO/IbI TEHETUKN | JOMHHAHTHBIN MpU3HaK (FeH),
(rubpua0IOTNYECKUil, pELECCUBHBIN IPU3HAK (F€H), YUCTas
IUTOT€HETUYECKHUIA, MOJIEKYIISIPHO- JUHUS, THOPULL.
TE€HETUYECKHUI). [lepeuncnsaTh U XapakTepHU30BaAThH
OCHOBHBIE T€HETUYECKHE ITOHATUS. METO/Ibl TEHETUKU: THOPUAOIOTUYECKUM,
['eneTnyeckas CHMBOJIMKA, LUTOT€HETHYECKHM, MOJIEKYJISIPHO-
HCIIOJIb3yeMas B CXEMax CKPEIIMBAHUM. | FTCHETUYCCKUI; JOMUHAHTHBIC U
Jlemoncmpayuu: pEeLEeCCUBHbBIE IPU3HAKKU PACTEHUN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KABOTHBIX.
H. 1. Basuios, C. C. YeTBepukKoB, ITonmp30BaTHCA TEHETUUECKOU
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyoosanue: MOJIEb- ANITITUKALIS JUISl 3aIIUCU TEHOTUITMYECKUX CXEM
«MoHornOpuaHOe CKpelBaHue, CKpEILIUBaHUS
repbapuii «['opox moceBHO

6.2 | 3akOHOMEPHOCTH 1 3aKOHOMEPHOCTH HaCJIEAOBaHUS PackpbIBaTh copepkaHre TEpPMUHOB

HACJIEI0BAHHUS IPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHSTHI: MOHOTUOPUIHOE

MIPU3HAKOB. I'. Mennenem. MoHoruopugHoe CKpelrBaHue, QCHOTUITMYCCKUE

MonorubpuaHoe CKpeIllMBaHue. 3aKOHETMHOOOpa3Hsl IpyIIbl, THOPUIONIOTHYECKUN METO/I,

CKpELIMBaHUE ruOpUI0B NIEPBOTO MOKoJIeHus. [IpaBuio | yucThie TMHUN, TOMUHUPOBAHUE TEHOB

AJOMHUHHUPOBAHUA. 3aKoH paciCIICHUA
IIPHU3HAKOB. ['mmoTe3a 4YUCTOTHI raMerT.
IlonHoOEM HemoaHOE JOMHWHHUPOBAHUC.

(mOJTHOE, HETIOIHOE ), PACILICTIICHHE
B ITOTOMCTBRE.
OnuceIBaTh METOIUKY TIPOBEACHHUS
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Hemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €T0 IUTOICHETUYECKas
OCHOBa», «3aKOH pACIIECIJIEHUS U €ro
LIUTOT€HETUYECKAs] OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MOJIeHU-alIIMKauu «MoHorubpuaHoe
CKpenuBanue», «Henomnnoe
JOMUHUPOBaHUE», Tepbapuil «['opox
ITIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OHOM Maphl MPU3HAKOB
y Topoxa MOCEBHOTO.

PackpbiBaTh cojiep:kaHre 3aKOHOB
eauHoo0pas3usi THOPUIIOB MEPBOTO
MTOKOJICHHSI ¥ 3aKOHA PACIICTICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus, 0OBICHITH €T0
IIUTOJIOTHYECKUE OCHOBBI U PEIIAThH
TCHETHYCCKHUE 3a/1a9n

Ha MOHOTMOpPHJIHOE CKpEIIMBaHUE

6.3

JuruOpuaHoe
CKpEIIUBaHHUE.
3aKOH HE3aBUCHUMOTI'O
HAacJIeJOBaHUS
MIPH3HAKOB

JurnOpuaHoe ckpenBanme. 3aK0oH
HE3aBUCUMOTO HaClIeJOBaHUs
npu3HaKoB. L{uToreHeTrueckne OCHOBBI
TUTAOPUTHOTO CKpPEITUBAHUS.
AHanusupylouiee CKpeuuBaHue.
Hcnonb3oBaHue aHAIU3UPYIOLLIETO
CKpEUIMBaHUSA JJIsl ONIPEACIICHUS
reHOTUIa 0COoOu.

Hemoncmpayuu:
Ilopmpemuwi: I'. Mennens.

Tabnauyvt u cxemol: «JIurudpuanoe
CKpentuBanuey, «llutomornueckue
OCHOBBI IUTUOPHUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJIEIb- ANITIAKAIUS
«JlurnbpuIHOE CKpEIIBAHIE)

PackpeiBaTh cojepkaHre TEPMUHOB U
MOHATUN: AUTUOPUIHOE CKpEIIUBAHUE,
aHaJM3HUPYIOIIEEe CKPEUIMBAHUE.
OnuceiBats onbiThl . MeHnnens

10 U3YYCHUIO HACIIEOBAHUS JIBYX Nap
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpsIBaTh conepxaHue 3aKOHA
HE3aBUCHUMOT0 HACIEOBAaHUS TPU3HAKOB.
[IpumeHITP MaTEMaTUYECKHUIM pPACUET
C IOMOIIIBIO METO/1a IEPEMHOKEHHUS
BEPOSITHOCTEN M 3aMUCh C TOMOUIBIO
(EHOTUITMYECKUX PATUKATIOB
paclIerieHUs] TPU3HAKOB Y TOTOMKOB
1o eHOTUITY U T€HOTHUITY.
3anuceIBaTh CXEMbI JUTHOPUIHOTO
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CKpEeLIMBaHUsA, OOBSACHATH €ro
LIATOJIOTUYECKUE OCHOBBI U PEIIATh
TF€HETUYECKHUE 3a/1a4l Ha JTUTHOPUIHOE
CKpEILBaHUE

6.4

CueruieHHoe
HaCJIEJOBAaHUE
MIPU3HAKOB

CueruieHHOE HacIe0BaHUE MTPU3HAKOB.
Pabota T. MopraHna 1o cuerjiecHHOMY
HaclieJoBaHuio reHoB. Hapymienue
CLEIICHUS TEHOB B pE3yJIbTaTe
KPOCCHUHroBepa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemvt: «KMeros»,
«I"eHeTHYeCKUE KapThl PACTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyoosanue. MUKpoOIIpenapaT
«/Ipo3oduna» (Hopma, myTanuu GopMbI
KPBUIBEB U OKPACKH TeJIa), MUKPOCKOII,
Mmoaenb-antnkanus «I[lepexpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomeur:

JlaGoparopnas pabota Ne 5. «M3yuenue
pe3yJIbTaTOB MOHOTUOPUIHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpriBath copepxaHue TEPMUHOB U
MTOHATHN: CLEIJIEHHOE HACIIEJOBAHNE
MPU3HAKOB, PEKOMOUHAIMS T€HOB,
T€HETUYECKUE KAPThI XPOMOCOM,
MOpPraHuja.

Ha3bpiBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPHUU
HacneacTBeHHOCTH T. Moprana;
PacKphIBaTh CoJIepKaHUE pabOTHI

T. Moprana 1o ClerieHHOMY
HaCJICIOBAHUIO T€HOB U MPUYUHBI
HapyIICHUS CUETUICHUS MEXy TeHaMHU.
3anuchIBaTh CXEMbl CKPEITMBAHUS

IIPY CLEIUIEHHOM HACJIEI0BAHUH,
OOBSCHSATH MPUIHHBI PEKOMOMHAITNH
T'€HOB, OIMPEACIIATh YUCIO TPy
CUEIJICHUS T€HOB; pElIaTh TeHETUYECKUE
3a/1a4M HA CLETUICHHOE HACJIEI0BaHUE
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y Ap0o30(HIIBI HAa TOTOBBIX
MHUKpOIIperapaTax»

6.5 | ['ereruka mona. I'eneruka nmona. XpoMOCOMHOE PackpeiBaTh coaep:kaHe TEPMUHOB U
Hacnenosanue OIIPENEIICHHE M0JIa. AYTOCOMBI U MOHSTHI: XPOMOCOMHBIN HabOP,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. ' OMOTaMETHBIE U | AyTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CUEIUICHHBIX C [T0JIOM reTeporaMeTHbIe OPraHU3MBbI. TOMOT'aMETHBIN 0J1, FETEPOraMEeTHBIN

HacnengoBanue npru3HakoB, CUEIJIEHHBIX | [TOJI, CLEIJIEHHOE C ITOJIOM HAcJIEA0BaHHUE
C IIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATH HUTOJOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'O MEXaHU3MA OIPEICIICHUS
H.N. Basuiios. [10JIa y pa3jIMYHBIX OPraHU3MOB.
Tabauywl u cxemol: «I'eHeTHKa TOJIAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIENOBAHNUS, HaCJIEJOBAaHUSI IPU3HAKOB, CLIETUICHHBIX
CLEIUIEHHOTO € N0JIOM», «KaprnoTumsl Y HE CUEIUICHHBIX CroJioM. Pemarth
YeJIOBEKa U KUBOTHBIX IreHETUYECKHUE 33/1a4i Ha HACJIeI0BaHUE
CLEIUIEHHBIX C MI0JIOM IIPU3HAKOB

6.6 | I3MEeHYHBOCTD. N3MenunBoCTh. BUabl N3MEHUUBOCTH: PackpbIBaTh conepxaHue TEPMUHOB U
HenacnencreeHHas HEHACJIeJICTBEHHAs! U HACIEACTBEHHA. MOHSATHUIN: U3BMEHYUBOCTb,

WU3MEHYHUBOCTD Ponb cpeabl B HEHACIEICTBEHHON HACJIEICTBEHHAs! U3MEHYHUBOCTb,

U3MEHYUBOCTU. XapaKTEPUCTHUKA
MOIU(PUKATNOHHOW U3MEHUNBOCTH.
BapuauuoHnHbIi psx v BapualMOHHAas
kpuBas. Hopma peakunu nprsHaka.
KosmnuecTBEeHHBIE 1 KAUECTBEHHBIE
IIPU3HAKU U UX HOpMa PEaKLIUU.
CaoiicTBaMOAU(PUKAITIOHHOM
U3MEHYUBOCTH.

HEHACJIEJICTBEHHAS! U3MEHUYUBOCTb,
MoAU(UKAIIMOHHAS U3MEHYNBOCTD,
BApUALIMOHHBIN psiJi, BApHaHTA,
BapuallMOHHAsl KpUBasi, MPU3HAK,
HOpPMA pEaKLNH, KOJIMYECTBEHHBIE U
KaueCTBEHHBIC PU3HAKHU.
KnaccuduimpoBatb BUbI
M3MEHYMBOCTH U BBISIBIISITh UX
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Hemoncmpayuu:

Tabauywvl u cxemvl: «Buapl
M3MEHYHBOCTHY, « MoauduKanoHHas
U3MEHYUBOCTD.

Jlabopamopnwle u npakmuyeckue
pabomol:

Jlabopatopnas pabota Ne 6. «3yuenue
MOJIU(PUKAIIMOHHONW U3MEHUYHUBOCTH,
MOCTPOCHUE BAPUALIMOHHOIO psAlia U
BAPUALIMOHHOU KPUBOM»

OMOJIOTHYECKHE OCOOCHHOCTH.
[lepeuncnsats cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU U
OOBSCHATH €€ 3HaYEHUE ISl OpPTaHU3MOB.
PaznuyaTh KOJMYECTBEHHBIE U
KaueCTBEHHbIE [TPU3HAKH; CTPOUTH
BAPUALIMOHHBIN psiJl, BAPUALUOHHYIO
KPUBYIO, BBIUHUCIISITh CPEHEE 3HAUYCHHE
MpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTDB

Hacnencrsennas, uiv reHOTUIUYECKAst
u3MeHuYnBoCTh. KomMOuHaTUBHAS
WU3MEHYMBOCTb. M€eN03 U NOJIOBOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. MyTalmoHHas
U3MEHYUBOCTb.

Knaccudukanus Mmytauuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacroTa ¥ MpUYUHBI MyTaLUM.
MyrtareHnbie (haKTophbl.

3aKOH TOMOJIOTUYECKUX PSAJ0B

B HACJIEICTBEHHON M3MEHUYUBOCTH

H. . BaBunoa. Buesinepnas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
JHemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBumnos.
Tabauywl u cxemwl: «MyTanmoHHas

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHSATHI: HACJEACTBEHHAs
M3MEHYMBOCTh, KOMOMHATUBHAS
M3MEHYUBOCTh, MYTAIIMOHHAS
M3MEHYUBOCTb, MyTaHT, MyTallUU:
TE€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
MOJIUIUIONANS, aHEYTUIOUUS, MyTareHsbI.
XapakTepu30oBaTh HACIEACTBEHHYIO
M3MEHYUBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIIOB

B HACJIEICTBEHHON M3MEHYMBOCTH

H. . BaBwioBa u 0OBSICHATH €10
3HAUYCHUEJIS1 OMOJIOTUN U CEJICKIIUU.
KnaccudummpoBats MyTariu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOJIUTh
IIPUMEPBI MyTaLUH.

OOBSICHATH IPUYNHBI BO3SHUKHOBEHHUSI
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U3MEHYHBOCTHY.
Obopyodosanue: MAKPOCKOTI,
Mukpornpenapar «Jpozoduna» (Hopma,
MyTaluu GOpMbI KPbUILEB U OKpacKa
TeJa); KOMHATHBIE PACTEHUSI C IECTPOil
OKPAaCKOM JINCTHEB.

Jlabopamopnsie u npakmuueckue
pabomur:

JlaGoparopHas padota Ne 7. «AHanu3
MyTaluil y 1po30¢Guisl Ha TOTOBBIX
MHUKpOIIpeTrapaTax

MyTalui, poib (GakTOpOB-MyTarcHoB.
CpaBHHMBaTh BHIBI MyTallii; BBISIBIISATH
MPUYHUHBI HACIEICTBEHHON
W3MEHYMBOCTH, MCTOYHUKU MYTareHOB
B OKpYyXaroiieu cpeje (KOCBEHHO).
XapakTepu30oBaTh BHESACPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTb

6.8

['eneTuka 4eaoBeka

I'enetuka uenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METOIbI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomoueto [1I[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
YeJI0BEKa: F'eHHbIC 00JIC3HU, O0JIC3HU

C HacJIeACTBECHHOM
MPEIPACIION0KEHHOCTHI, XPOMOCOMHBIE
0ose3nn. CoMaTHYeCKue U
F€HEPATUBHbBIC MYyTAalUU.

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: KAPUOTUI YETIOBEKA,
[IUTOTE€HETUYECKUN METOI,
re€HEaJOTHYECKUN METOM, POIOCTIOBHEIE,
OJIN3HEIIOBBIN METO/I, HACIEICTBCHHBIC
00Jie3HU: (MOHOTEHHBIE,

C HACJICICTBEHHOM
MPEIPaACIIONOKEHHOCTHIO,
XPOMOCOMHBIE), MEIMKO-TEHETUYECKOE
KOHCYJIbTUPOBAHMUE.

[lepeuncnaTh 0COOEHHOCTH U3YUCHUS
T€HETUKHU YEJIOBEKA; NPUBOAUTH
MIpUMEPHI HACJIEACTBEHHBIX OOJIe3HEH
YeJI0BEKa, XapaKTepU30BaTh METOIbI UX
NpOQHUIAKTUKN; 000CHOBBIBATH 3HAYEHUE
MEJIUKO-T€HETUYECKOTO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKH,
npoUIAKTHKY U JISYCHUS TeHETHUYECKUX
OonesHeil. Meanko-TeHETHIECKOe
KOHCYJIbTUPOBAaHHE. 3HAUCHHE
MEJIMIIMHCKON T€HETUKHU

B TIPEIOTBPAIICHUH U JICYCHUN
TCHETHYECKHUX 3a00JIeBaHUI YeIOBEKa.
Jemoncmpavyuu:

Tabnuywl u cxemor: «HacnenoBanue
pesyc-hakropay, «['eHeTHKa rpyI
KPOBI».

Jlabopamopnsle u npakmuyeckue
pabomur:

[Tpaktuueckas pabora Ne 2.
«CocTapieHe U aHAIA3 POAOCTOBHBIX
YeJI0BEKa

KOHCYJIbTHPOBAHHS.
BbISBISTH M CpaBHUBATH MEXY COOOM
JOMHUHAHTHBIE ¥ PELIECCUBHBIE TPU3HAKH
YEJI0BEKA.

CocTaBisaTh U aHANTU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacos 1o TeMe 8
Tema /. CeJiek1iusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenexuus Kak HayKa 1 Cenekuust Kak HayKa U MpoIECC. PackpriBaTh cojqiep:kaHre TEPMHUHOB

U Tpoliecc

3apOXKICHHUE CENIEKIIMY U TOMECTUKALIHS.
Yuenue H. U. BaBunosa o nenTpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUM.

L{eHTpBI MPOUCXOKACHUS TOMAIIHUX
KUBOTHBIX.

Coprt, nopoja, mTaMm.

Y TIOHSATHUM: CEJIEKIIUs, COPT, MOPO/JIa,
HITaMM, JOMECTUKALIMS, UIIN
OJOMAIITHUBAHUE, LICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PAaCTECHUU U
KUBOTHBIX, TUOpHUIA3AITHS,
HCKYCCTBEHHBIN OTOOD.
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Hemoncmpayuu:

llopmpemuvi: H. 1. BaBuios.
Tabauyvt u cxemwvi: xapra «lL{eHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIXpAacTeHUN», «[lopoasl
JOMAITHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PacTEHHII».
Obopydosanue: MyIISHKU TUIOJIOB U
KOPHEIJIO0B JUKUX (GOPM U
KYJIbTYPHBIX COPTOB PaCTEHUM;
repbapuii «CenbCKOX035UCTBEHHBIC
pacTeHus»

Ha3biBaTh 1 cpaBHUBATh OCHOBHbIE
ATaIbl Pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. U. BaBunosa

0 LIEHTpaX MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHMIl; pa3auyaTh HEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHUE

C oyaraMd BO3HUKHOBEHHUSIPEBHEHIINX
[ABIIA3AIAHN.

CpaBHHBaTh cOpTa KyJbTYPHBIX
PacTEeHH, MOPOABI TOMAIITHUX
KUBOTHBIX U UX JTUKUXIIPEIKOB.
OueHunBaTh poib CEIEKINU

B 00€CIeUeHUH MPOOBOJIHLCTBEHHOM
0€30MacHOCTH YeI0OBEYECTBA

7.2

Metonap! 1
JIOCTHKECHUS
CEJIEKIIMU PACTCHUM
Y KUBOTHBIX

CoBpeMEHHBIE METOJIBI CEJIEKIUU.
MaccoBblif 1 UHIUBUTYAJIbHBIN OTOOPHI
B CEJIEKUMUPACTEHUN U )KUBOTHBIX.
Ouenka sKcTepbepa.
biM3KOpOACTBEHHOE CKpEIMBAHUE —
uHOpuUHT. YncTas nuHMs.
CkpenmBane YUCThIX JTUHUM.
['erepo3suc, niu rubpuaHas cuia.
HeponcrBennoe ckpeniuBanue —
aytopuauar. OtnanéHHas
rudpuan3anus u e€ycrexu.
HckycCTBEHHBIM MyTareHes v NnoJly4eHue
MOJUIUIONIOB. [oCTHXKEHNs ceeKuun

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTHI: UICKYCCTBEHHBIA OTOOD,
MacCOBBII 0TOOpP, MHIUBUAYaTbHBIN
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeNIMBaHue, YUCTas JIMHUS, TETePO3HC,
HEPOJICTBEHHOE CKPEIUBaHUE,
HUCKYCCTBEHHBI MyTareHes,
noymruionibl. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBoOro u
WHIUBUTyaJIbHOTO), BUIBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/AJICHHOM ), CITIOCOOBI MOTYyUYCHHS
MOJIUTLIIONIOB.
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pacTeHH, )KUBOTHBIX U
MHKPOOPTaHU3MOB.
Hemoncmpayuu:

Iopmpemuwi: 1. B. Muuypus,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabnuyol u cxemor: «OTHaIeHHAS
rubpuauzanus», «PaboTel akagemMuka
M. ®. BaHoBay, «llomummonaus.
Obopydosanue: MyIJISHKU TUIOJIOB U
KOPHEIUIOJ0B TUKUX opM U
KYJIbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnsie u npakmuueckue
pabomur:

Dkckypeust «OCHOBHBIE METOJIBI U
JOCTUKEHUS CEJIEKIIUN PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIINIO,
IUIEMEHHYIO Qepmy,
COPTOUCTIBITATENIbHBIA Y4aCTOK

WJIU TETJTHYHOE XO035HUCTBO)

[IpuBOAUTHE TIPUMEPHI TOCTUKEHUN
CEJICKIIUY PACTEHUIN U KUBOTHBIX

7.3

buorexnsoorns
KaK OTpacib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
IIPOU3BOJICTBA. | €HHAs MHKEHEPUS.
Ortanbl co3nanus pekomOunantHoi JITHK
Y TPAHCTEHHBIX Oprann3MoB. Kinetounas
uHXeHepus. KiileTouHbIe KyJIbTYpBI.
MUKpPOKIOHAIbHOEPA3MHOKEHHE
pactenuil. Knonnposanue
BBICOKOITPOAYKTHUBHBIX

PackpsiBaTh conepxaHue TEPMUHOB U
MOHATUN: OMOTEXHOJIOTHUS, KIIETOYHAs
VH)XEHEPUS, TeHHAasi UHXKEHEPUs,
KJIOHUPOBAHUE, TPAHCTCHHBIE
opranusmbl, MO (renerudecku
MOIU(PULIPOBAHHBIE OPTAHU3MBI).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK
OTpacib [IPOU3BOACTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKUE W ITHUYECKUE TTPOOIIEMBI.
I'MO — reneTuuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyst u cxemvi: «OOBEKTHI
OouoTexHoJoruNY, «Kierounsie
KYJBTYPBI U KJIIOHUPOBAHUE,
«KOHCTpyHpOBaHUE U TEPEHOC T'E€HOB,
XPOMOCOM)»

JOCTHIKCHUA OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIINIJIICHHOCTH, CCJILCKOTO XO03S1CTBA

Y MEIIUIIUHEI.
[lepeuncisiTh U XapaKTEpPU30BaTh
OCHOBHBIEMETO/IBI M JIOCTHIKCHUS
OMOUHKEHEPUH.

OO6CyKIaTh IKOJIOTHYECKUE U
ATUYECKHE aCIEKTHl HEKOTOPHIX
UCCJIEIOBaHMM B 00J1acTh
OMOTEeXHOJIOTHH (KIIOHUPOBAHMUS,
HMCKYCCTBEHHOTO OTUIOZOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHUsI FeHOMA U
CO37IaHUsI TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos 1o TeMe 3
Pe3epBHoE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB I1IO ITPOT'PAMME
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11 KUIIACC

No

/o

HaumenoBanue
pa3aesioB U TeEM
y4eOHOro npeaMera

KommuectBo
4acoB

[IporpammHoe copepkanue

OCHOBHBIE BU/IBI ICATEIHHOCTH
O0yJaroIIXCs

Tema 1. DBoJIIONMOHHAA OMOJIOrHSA

11

OBOJIIOLMST U METOABI
e€ n3y4eHus

1

[Ipennockuiku BO3SHUKHOBEHUS
ABOJIFOLIUOHHON TEOPUU. DBOITIOLIMOHHAS
TEOpHs U €€ MECTO B OMOJIOTHH.
BimsiHue 3BOIIOLIMOHHON TEOpUU

Ha pa3BUTHE OUOJIOTUU U JPYTUXHAYK.
CBuaeTenscTBa 3BOJIIOLUN.
[TaneonTonornyeckue:
MOCJIEIOBATEIBHOCTD MOSIBJICHUS BUIOB
B [TAJIECOHTOJIOTMYECKOM JIETOIIUCH,
nepexoaHbie POPMBI.
buoreorpaguyeckue: cXoACcTBO U
paznuune GpayH udyop MaTEpPUKOB U
OCTPOBOB. OMOPHOJIOTUYECKHE: CXOJICTBA
U pa3anuus SMOPHOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKHUE:
TOMOJIOTUYHbBIE, AHAIIOTUYHBIE,
PYAMMEHTAPHBIE OPTaHbl, aATAaBU3MBI.
MonekynsipHO-OMOXUMHYECKHUE:
CXOJCTBO MEXAHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackppIBaTh copepkaHue TEPMUHOB H
MIOHSITUI: YBOJIIOIUS, TIEPEXOTHBIC
(bopmbl, GUITOTEHETUYECKUE PSIIIBI,
BH/IBI-2H/ICMUKH, BUIBI-PEITUKTHI,
3aKOH 3apO/IbIIIEBOrO CXOJICTBA,
OMOreHETUYCCKHM 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJUMEHTapPHbIC OPTaHbl,
aTaBU3MBI.

[lepeuncrisiTh OCHOBHBIE ATAIbl PA3BUTHS
ABOJIFOLIMOHHON TEOPHH.
XapaKTepru30BaTh CBUIETEIHCTBA
HBOJTIOIMU: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTUYECKUE, CPABHUTEIHHO-
aHATOMHYECKHUE, MOJICKYJISIPHO-
OMOXUMHUYECKHUE.

[IpuBOANTH MPUMEPHI IEPEXOTHBIX
dhopM OpraHu3MOB, (GUIOTCHETHICCKHUX
PSIOB.

[IpuBoauTh (HOPMYITUPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTEH y BCEX >KUBBIX
OpPTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JTapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, @. Mroiep.
Tabauywvl u cxemol: «Pa3Butne
OpraHUYECKOro Mupa Ha 3emiiey,
penbedHbie TAOIUIIBI «3apOIBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKC.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyuekus «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U
pacTeHUi»; BIIaXKHBIE TTpernapaThbl
«Pa3Butue HacekoMoro», «Pa3zpurune
JISATYILIKW

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CXoAdCTBa

1.2

Ucrtopus pazsutus
NpeACTaBICHUN
00 HBOTIOITUHU

OBoutoninoHHas teopus Y. J{apeuna.
[TpenmochlIKu BOZHUKHOBEHUS
JapBUHU3MA. J[BIKYIIIHE CHITBI
HBOJIIOLIUY BUJIOB 110 J{apBUHY
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAHUYECHHOCTH PECYPCOB,
HeonpeaenéHHas U3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTteTHyeckasi TEOpHs BOJIIOLINU

PackpriBaTh coniepxkaHre TEPMUHOB U
MOHSITUI: CUCTEMAaTHKa, €CTECTBEHHBIM
U UCKYCCTBEHHBIH 0TOOD.
XapakTepu30BaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UJCH, KOHLIEIIIUA 1
TEOpUH; CPABHUBATH B3TJIAAbIHA BUI U
sposmtoruio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuna.

OuenuBath Bk JInHHES B pa3BUTHE
CUCTEMAaTUKU U OOBSICHATH MPUHITUITBI

66



(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XK. b. Jlamapk,
Y. /lapBuH.

Tabauywl u cxemol.: «Ilomynsiumy,
«Kapra-cxema MapuipyTa nyTeIeCTBH
Y. NapBunay, «@opmbl 60pHOBI

3a CyIlIEeCTBOBaHHUEY, « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHapHOI HOMEHKJIATYPHI.
XapakTepu3oBaTh COAECPKAHUE U
3HA4YEHUE HBOIIOLMOHHON KOHIEIIINN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-PKOHOMHUYECKHUE
IIPEANOCHUIKM BO3HUKHOBEHHS
ABOJIOLMOHHON Teopuu Y. J/lapBuHa.
PackpbIBaTh coiep:kaHue IBOFOIMOHHON
teopun. /lapBuHa; cpaBHMBATH
HEONPEIEIIEHHYIO U ONPEACIEHHYIO
M3MEHYHUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, (POopMBI OOPHOBI
3a CyILIECTBOBAHUE.

OnuceIBaTh NOJOKEHNS] CHHTETUYECKON
teopuu sBoonuu (CTD) u oOBICHATH
e 3HaueHHe AIIOUONOTUU

1.3

Bun: xpurepun n
CTPYKTypA.
ITomyAnms Kak KaKk
JJIEeMEHTapHas
€UHULIA BHUJA

Muxposomoonus. [lonmynsuus kak
€AMHHUIABUA U BOJIFOLIH.
Hemoncmpauyuu:

Tabnuyvt u cxemor: «llomynsmmy,
«MyTanMoHHas U3MEHUYUBOCTbHY.
Obopyoosanue: MUKPOCKOTI,
MuKpornpenapar «/[pozoduna» (Hopma,
MyTari (POPMBIKPBIITBLEB U OKPACKH
Tena), Mmojaenb-antnkanus «llepexkpéct
XPOMOCOMY.

PackppiBaTh conmepkaHue TEPMUHOB U
MOHSATHI: MUKPOIBOJIIOIINS, BUI,
KpUTEPHUH BUA, apeaJt, TOMyJIsIIus,
reHooH/1, MyTaIluy, KOMOUHAIIUN
T'CHOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUILY U
L[EJIOCTHYIO OMOJIOTHUECKYIO CUCTEMY.
Boiaensats kputepun Buia
(Mopdomornyeckuii, GU3HOIOTHYCSCKHUH,
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Jlabopamopnuwie u npakmuueckue
pabomot:

JlaGoparopnas pabora Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

OMOXUMUYECKUI, TCHCTUYCCKUH,
AKOJIOTMYECKUM, TeorpaduuecKkuil) u
MPUMEHSATh KPUTECPUU JJISI OTMCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu3oBaTh MOIMYJISAIUI0 KaK
CTPYKTYPHYIOCAMHUITY BHJIA U
HBOJTIOIUH.

OnuceIBaTh MOMYJISIUIO 10 OCHOBHBIM
MOKa3aTeNIsIM: COCTaB, CTPYKTypa

1.4 | JIBmwxyIue cusbt JIBrxymue cuibl (pakTopsl)3BoOIMK | PackpbiBaTh cojep)kaHre TEPMUHOB U
(3;1eMeHTapHbIe BUJIOB B Ipupoje. MyTaluOHHBINA NOHATUN: KOMOUHATUBHAs
(pakTOpBI) IBOJIIOLIUU npoliiecc ¥ KOMOWHATUBHAs U3MEHYHMBOCTb, MyTaIlU1, MyTal{MOHHBIN
M3MEHYHUBOCTD. [lOMyNIAIIOHHBIE BOJIHBI | IPOLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u npeid reroB. M3omsaius u murpanus. | apeiid reHoB, W30JIAINS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh JIEMEHTapHBIE
Tabnuysl u cxemul: «J{BUKYyIINE CUITBI (aKTOPBI HBOTIOIUU: MYTALIMOHHBII
HBOJIFOLIUN npoiiecc, KoOMOMHAaTUBHAs
WU3MEHYHMBOCTb, OMYJISLIUOHHBIE BOJIHBI,
Ipei( reHoB, W30S, MUTPALIUSL.
VYcraHaBIMBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY
MEXaHU3MOM U Pe3yJbTaTOM JIEUCTBUS
JBIDKYIIAX CHJI (3JIEMEHTAPHBIX
(haKTOPORB) PBOIIOIUN
1.5 | EcrectBenHsIii 0TOOp EctecTBennsbIit oTO0p — Hampasistomuid | PackpsiBath copepkaHue TEPMUHOB U

u ero (popmbl

(bakTop 3BOIIOILHUH.
@DopMBbI €CTECTBEHHOT'0 0TOOPA.

MOHSITUH: €CTECTBEHHBIN 0TOOD, O0pHOa
3a CyIIIECTBOBAaHUE.
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Hemoncmpavyuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprba 3a cymecTBoBaHUE

OnuceiBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOODA.
Xapaktepu30Bath (JOPMbI €CTECTBEHHOTO
oT0Oopa (ABMKYIIMA, CTAOMIN3UPYIOIIHIA,
JAM3PYITUBHBIN) U CPABHUBATH HX MEXIY
co00i1.

XapaktepuzoBaTh O0pLOY
3a CYIIIECTBOBAHKE U CPAaBHUBATH €€

BUJIBI (MEXKBHUIOBAsI, BHYTPHBHIOBAS,
6oprOa ¢ HeOIaronpUsTHEIMU
(hakTOpamMu BHEIIHEH CpeIbl)

1.6

Pesynbrars
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHU1000pa30BaHKE

[Ipucnoco61eHHOCTh OPTraHU3MOB
KaK pe3yibTaT sBotonuu. [Ipumepst
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U U0 AN TAIIUH.
Buau BumoobpazoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpaguieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemol:
«IIprcnocoOIeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BUA00Opa3oBaHUEY,
«IKOJOTHIECKOE BHI000pa30BAHKEC.
Obopyoosanue:

kosutekius «[IpuMepsl 3aUTHBIX
MPUCTIOCOOJICHUH Y ) KUBOTHBIX),

PackpbiBath cojiep>kaHre TEPMUHOB U
MOHSTHIA: PUCTTOCOOJICHHOCTD,
MTOKPOBUTEIHCTBEHHAS U
IpelocTeperaolas oKpacka,
MacCKHpOBKa, BUJI000pa30BaHuUE.
OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS
MIPUCTIOCOOJICHUI Y OPraHU3MOB.
BBISABIATE 110 M300paKCHUSAM, HA KUBBIX
1 (PMKCUPOBAHHBIX MperapaTax MpUMephI
MPUCTIOCOOJICHHOCTH PACTCHHUM H
KUBOTHBIX K YCIIOBHSIMCPE/IbI

oOuTaHMs, JOKa3bIBaTh OTHOCUTEIBHYIO
11e71eC000pa3HOCTh MPUCIIOCOOTICHUM.
XapakTepusoBaTh CIIOCOObI U
MEXaHU3MbI BU1000pa30BaHMUS;
OMHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUIEKIIHS HACEKOMBIX C Pa3IMYHbIMU
TUTIAMU OKPaCKH; HaOOp TUIOA0BU
CEMSIH.

Jlabopamopusle u npakmuyeckue
pabomot:

JlaGopaTtopHas pabota Ne 2. «Onucanne
MPUCTIOCOOTICHHOCTH OpraHU3Ma U ee
OTHOCHUTEJILHOTO XapaKTepa»

(OPMBI DKOJIOTHYECKOTO U
reorpaduIecKoroBH1I000pa30BaAHMUS

1.7

Hamnpasnenus u mytu
MaKpO3BOJIIOIIUT

MakponsBodonus.

dopMbI 3BOTIONUN: (DUTIETHYECKAs,
TUBEPreHTHAs, KOHBEPTCHTHAS,
napayuensHas. HeobpatumocTh
sBoJironu. [Ipoucxoxnenue

OT HECIeIHATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromias crieruaan3anusl.
AnanTvuBHas paguaiusi.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBeplioB.
Tabauywl u cxemovl: <KApoMopdho3bD»,
«Monoaganranuny, «O0IIas
JEeTCHEePAITHS.

Obopyoosanue: monenb « OCHOBHbBIS
HaITpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Moaenb «CTpoeHHe TOJIOBHOTO MO3Ta
MO3BOHOYHBIX)

PackpbiBaTh copepkaHue TEPMUHOB U
MNOHATHIN: MAKPOIBOJIIOLINS, (PUITIOTEHE3,
OMOJIOrMYECKUI MTPOrpece U perpecc,
apomopdo3, uauoaganTaius, ooas
JereHepanus, afanTUBHAs paauallys.
Xapaktepu3oBaTh (POPMbI IBOJTIOLIMH.
BoisBisats apomopdo3sl 1
UIMO0AIaNITallUd YPACTCHUN U
’KUBOTHBIX.

CpaBHHBaTh OMOJOTMYECKUN MPOTPEcC
1 OMOJIOTUYECKH perpecc, apoMopdo3,
UIN0AIANITAIIAI0 ¥ OOIIYIO
JIereHepaluio.

BhIsSBISATE B3aUMOCBSI3U MEXY MYTAMU
Y HalpaBJICHUSIMU 3BOJIIOLIUU

Y PACTEHMH U KUBOTHBIX

NToro yacos 1o reme
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Tema 2. Bo3HUKHOBeHHE U PAa3BUTHE KU3HHA HA 3emJre

2.1 | Uctopus xu3Hu

Ha 3eMJIe ¥ METOJIbI
€€ U3y4eHUs.
I'unore3sl
MPOUCXOXKICHUS
’KHM3HHU Ha 3emJie

2

JloHay4uHbIE€ peACTABICHUSA

0 3apOKJICHNM XKU3HU. HaydHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emJe: abuoreHe3 UMmaHCIepMus.
XuMHUUYECKasi SBOJIFOIIUS.
AOUWOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HECOPTAaHUYECKUX.
DKCNEpUMEHTaIbHOE TOATBEPIKICHUE
XUMHYECKON SBOIOIUH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonmu. I'unoresa PHK- mupa.
dopmupoBaHuEe MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX I'PYIIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpavyuu:

Tlopmpemui:

®. Penu, JI. ITactep, C. Muiiep,

A. U. Onapumn, I'. IOpu.

Tabauywvl u cxemwvl: « BO3BHHKHOBEHHE
CoJiHEeUHOM CHCTEMBI»,

«Pa3BUTHE OPraHUYECKOTIO MUPaY,
«PacturenpHas kieTka», « KuBoTHas
KieTkay, «[Ipokapuornueckas
KJICTKa»

PackpeiBaTh copepkaHne TEPMUHOB U
MOHATUMN: KpeallMoHU3M, a0UOTeHE3,
BUTAJIN3M, TAHCTICPMUSI, OMOTI033,
KOalepBaThl, MPOOUOHTHI, CHUMOMOTEHES3.
XapakTepu30BaTh METObI U3YUCHUS
MCTOPUYECKOTO MPOLUIOro 3eMJIu.
[lepeuncasiTb OCHOBHBIE TaITBI
XUMHUYECKON HOMOJIOTUYECKOM
ABOJTIOLUU.

Wznarate copepxaHue TUIIOTE3 U TEOPUi
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(kpealmoHn3Ma, CaMOIPOU3BOJIBHOTO
3apOKI€HUSI (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnuceiBaTh 3kciepumenTsl C. Mumiepa
u I'. FOpu 1o nosny4eHno opraHnyecKux
BELIECTB U3 HEOPTaHUYECKHUX MYyTEM
a0MOTreHHOTO CUHTE3a
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2.2

OCHOBHBIC ATaIbI
SBOJIIOLUH
OpraHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepuoIaM

PazButHe )xu3HM Ha 3eMIIe 110 3paM U
nepuogam. Karapxeii. Apxerckas

Y IIPOTEPO30KCKas 3phl. [1anmeo3ornickas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPAOBUKCKHH, CUITYPUHUCKHUM,
JICBOHCKUH, KAMEHHOYTOJIBHBIM,
IIEPMCKHH.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIH, FOPCKUM, METOBOM.
Kaitno3olickas spa u €€ nepuosbl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMara u
re0JIOrMYeCKUX nporeccoB. OCHOBHBIE
ATarbl 3BOJIFOLIUU PACTUTEIBHOTO U
YKUBOTHOTO MUpa. ApoMopdho3bl

y pacTeHHi 1 )KUBOTHBIX. [losBIEHNME,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «PazBurue
OPTraHUYECKOTO MUPay,
re0XpOHOJIOTUYECKast TaONINIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
MCKONAEMBbIX KUBOTHBIX M PACTCHUIN.
Jlabopamopuvie u npakmuuecxkue
pabomut:

PackpeiBath copepkaHue TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUO,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0OBATEIIBHOCTh S0HOB:
KaTapxeu, apxeu, MpoTepo30iu,
(banepo30ii; 3p: apxeiickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
M€3030MCKast, KAMHO30MCKasl; IEPUOIOB:
KeMOPHUICKUI, OPTOBUKCKHIA,
CUITYPUMCKHUI, TIEBOHCKHUM,
KaMEHHOYTOJIbHBIN, IEPMCKHM,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
MajJ€OreHOBBLIM 1 HEOT'CHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTHUU OPTaHUYECKOTO MHUPA

I10 3paM ¥ NEPUOAAM IF€OJIOTHUYECKOU
HCTOPUU; dTaIlbl Pa3BUTHUS
PACTUTENIBHOTO U )KUBOTHOTO MHUpA.
Breienuts riaBHbie apoMop(o3sl
pacTeHUN U )KUBOTHBIX.

CpaBHHBaTh MEX Ty COOO0M
MPEJICTABUTENICH CUCTEMATUUYECKHUX
IPYIIT OPTraHU3MOB, BBISBIISITH YEPThI
YCIIOKHEHUS U IPUCTIOCOOJIEHHOCTH
K YCJIOBUSM >KU3HU
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[TpakTnueckas padora Ne 1. «M3yueHue
MCKOIIA€MbIX OCTAaTKOB PACTEHHUU U
YKUBOTHBIX B KOJUIEKLIMSIX).

DKCKypcHs « DBOJIIOLUSA OPraHUIECKOTO
Mupa Ha 3emJiie» (B €CTECTBEHHO-
HAy4YHbI WIMKPAECBEIUECKUI MYy3eil)

2.3 | CoBpeMeHHas CucreMa OpraHM4eCcKOro MUpa Kak PackpeiBaTh copepkaHle TEPMUHOB U
cucrema OoTpakeHHe 3BOOINNA. OCHOBHBIE MOHSATUMN: CUCTEMATHKA, UCKYCCTBEHHAS U
OpraHUYeCcKOro Mupa CHUCTEMAaTUYCCKUE TPYIIBI OPraHU3MOB. | €CTECTBEHHAs KjaccU(UKanus, OuHapHas

Jlemoncmpayuu: HOMEHKJIaTypa, MPUHIIUI
Tabauyvt u cxemor: «CoBpeMeHHAs HMEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOT0 MUPa» XapakTepu3oBaThb COBPEMEHHYIO
CUCTEMY OpPraHMYECKOro MHpa
2.4 | DBoMIOINS YETIOBEKA DBoJIIOIUA YeT0BEKa. AHTPONOJIOTHS PackpriBath conepkaHue TEPMUHOB U

(anTpomoreHes)

Kak Hayka. Pa3Burtue npencraBieHui
O MPOUCXOXKICHUU YeTOBEKa. MeTobI
M3y4yeHHs aHTpornorene3a. CxoAcTBa u
pa3Iuyus 4eIOBEKA U KUBOTHBIX.

CucreMaTHuecKoe MoJIOKCHHUE YeI0BeKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabnuyvl u cxemvi: «CpaBHEHUE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJI0OBEKOOOPa3HbIX
00e3bsTHY.

ObopyoosaHue: CICTIKU UITN
U300paKeHHs] KAMEHHBIX OPYAHiA

TOHSTHM: aHTPOMOJIOTHS, AHTPOIIOTECHES,
YesloBeK pasymHbI(HOMO sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cucTeMa.

[TepeuncnsaTh 3a1a4u AHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUM O MPOUCXOKICHUU
YEJI0BEKA.

M3marate OCHOBHBIC MOJIOKEHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHWBATh HEHAYYHYIOUH(POPMAITHIO
O MPOUCXOXKJIECHUH YEJIOBEKA.

3HaTh CUCTEMATUYECKOE MOJIOKECHIE
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NEPBOOBITHOTO YeNIOBEeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Bua HOMO sapiens, nepedncisaTh ero
MOP(OJIOTO-aHATOMHYECKHUE TPU3HAKU
pa3HOro ypoBHS (THI, KJIacc, OTPsiA

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMunuiiyesIOBeKa U JKUBOTHBIX.
OOBSCHATH U OLICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJIoOBEKa JIUIsl TOHUMAaHUsI MECTa W POJIH
YeJoBeKa B MPUPOJIE

2.5

JIBrKyIIME CUITBI

(pakTopsI)
aHTpoOIIOreHe3a

JIBrkyine cuiibl ((hakTopsbl)
aHTpornoresesa. Hacneacrsennas
M3MEHYHMBOCTb U €CTECTBEHHBIN O0TOOP.
OO6miecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUU TPYAa,
MBIIJICHUE, PEYb.

Hemoncmpavyuu:

Tabauyst u cxemvt: «CpaBHEHHE
aHATOMHYECKHUX YepPT CTPOCHUS YeJIOBEKa
U 4eJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MAJIEOHTOIOTMYECKUX
HaXOJIOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKaY.

OO6opyioBaHKE: MYJISKA
«IIponcxoxnenue yenoseka
(Ma7ICOHTOIOTUYECKNE HAXOIKH )»

PackppiBath copepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHE?RA,
IPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHiiHAs EATeTbHOCTD,
noJIMMOphU3M.

XapakTepru30BaTh JBIKYIIIHE CHITBI
(paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUUECKHUE U COIIUATBHEIC,
CpPaBHUBATHh MX MEXIYy COOOM
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2.6

OCHOBHBIC cTauu
SBOJIFOITMH YCJIOBCKA

OCHOBHBIE CTaIUM U BETBU BOJIIOIUU
YeJIoBeKa: aBCTpajJonuTeku, YemoBek
yMelbiid, YenoBek MpsaMOXO TSI,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK
pa3yMHBIN COBPEMEHHOTO THIIA.
Haxoaku nckonaeMbIx OCTaHKOB,
BpeMs CyILIECTBOBaHUS, 00J1aCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO
MO3ra, 00pa3 KU3HHU, OPYIUs.
Jemoncmpavyuu:

Tabauywl u cxemwvl: «OCHOBHBIE MECTa
MaJI€OHTOJIOTUYECKUX HAXOJA0K MPEIKOB
COBPEMEHHOT'O YEJIOBEKa,
«JlpeBHeimme moan», «IpeBHue
moan», «llepBble COBpEMEHHBIE JTHOIN».
OO0opyIoBaHUE: MYIISIKH
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOTIA,
HEaHJIepPTaAJIblia, KPOMAHBOHIIA); CICIKH
WM 1300paKeHUsI KAMEHHBIX OpPYIUN
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qorrmnepsl, pyousna, ckpebdiia

PackpsiBaTh conepxaHne TEPMUHOB U
TOHSITUI: aBCTPAJIONMUTEK, YEIOBEK
YMEJIbIN, YEJIOBEK MTPAMOXOIALINH,
HEaHJepTajel, KpOMaHbOHEIL,
HEOJIUTUYECKAsi PEBOJIIOIIHS,
NepBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh U CPABHUBATH MEKY
c000M OCHOBHBIC CTAUN DBOJIIOINH
YEJI0OBEKA: XPOHOJOTUYECKUI BO3PACT,
apeaJ pacrpocTpaHeHusi, 00bEM
TOJIOBHOT'O MO3Ta, 00pa3 )U3HU U

opyaus Tpyaa

2.7

UYenoseueckue pacsl
U PUPOHBIC
aJjanTaluyi 4eIoBeKa

Yenoseueckue packl. OCHOBHbBIE
OOJIBIIME PACHI: €BPONICOUTHAS
(eBpasuiickasi), HErpO-aBCTPATOUIHAS
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKasi).

PackpriBaTh conepxanue TEPMHUHOB
Y TIOHATHUM: PAChl, PACOTEHE3, COLIAAII-
JApBUHU3M, PACU3M, METHUCALIUS.
XapaKkTepu3oBaTh U CPABHUBATH
MPEACTABUTEIIEHYEIIOBEYECKHUX Pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. EqUHCTBO
yejaoBeueckux pac. Kpurtuka
COLMAJIBHOTO JIApBUHU3MA U pacu3Ma.
Jemoncmpavyuu:

Tabauyst u cxemol: «YenoBedeckue
pacb»

PAacKpbIBATh IPUYMHBI 1 MEXAHU3MBbI
pacoreHesa, nepeyucisiTb U TPUBOIUTH
pUMEPBI TPUCTIOCOOIIEHHOCTH YEeI0BEKa
K YCIIOBUSIM CPEJbI, TPUMEPDI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MPU3HAKOB.

Jloka3sIBaTh €IMHCTBO BUAa HOMO
sapiens, Hay4yHYI HECOCTOSITEIbHOCTb
PacoOBBIX TEOPUH,UJEH COLMATBHOTO
JapBUHU3MA U pacu3ma

HToro uacoB o teme

9

Tema 3. Opranu3mbl U OKPY:KaOUIas Cpe

aa

3.1 | Oxomorus Kak Hayka 1 DKoJorus Kak Hayka. 3ajauuu pa3aensl | PackpeiBaTh conepikaHrne TEPMUHOB U
HKOJIOTUH. MOHSITUIA: SKOJIOTHSI, TIOJICBbIC
MeTo1pI SKOOTHUECKUX UCCIEAOBAHNN. | HAOMIOAEHNUS, YKCIIEPUMCHTHI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHUTOPHUHI OKPYKAIOIIEW CPebL,
COBPEMEHHOI'0 4YeJIOBEKa. MOJIETTUPOBAHUE, YKOJIOTUIECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemoi: A. I'ymOonbaT, [Tepeuncnsath 3a7a4u SKOJI0TUHU, €€
K. ®@. Pynswe, O. I'ekkens. pas3nensl UCBS3U C APYTMMU HAyKaMU.
Tabauyvr u cxemwvr: xapra «lIpupogueie | Xapakrepu3oBaTh METOIbI
30HBI 3EeMIIH HKOJIOTHYECKUX UCCTICIOBAHUIN

3.2 | Cpensl obutanus u 1 Cpenbl oOuTaHus OPraHU3MOB: BOJIHAsI, | PackpwIBaTh cofepikaHre TEPMUHOB

IKOJIOTHYECKHE
(akTopsI

HA3eMHO-BO3/IyIIIHAs, TOYBEHHAS,
BHYTpHU-OpraHU3MEHHAs.
Okosoruueckue HakTopbl.
Knaccugukanus 3K010ri4ecKux

Y TIOHSTHUH: cpefia OOUTaHuUS,
HKOJIOTHYECKUE (PaKTOPHI,
OMOJOTHYECKUI ONTHMYM,
OTpaHUYMBAIOIINNA (JTUMUTHUPYIOLTUIN )
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(dhaxkTopoB: abnoTHueckue, OUOTHUYECKHUE
U aHTPOTIOTEHHBIE.

JleticTBHE YKOIOTHYECKUX (PAKTOPOB

Ha OpraHU3MBbI.

Hemoncmpayuu:

Tabauyvt u cxemvi: «CpenploOUTaHUS
OpraHU3MOB»

dakTop.

XapakTepu3oBaTh YCIOBUS CPEJl
oOWTaHUs OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPHU30BaATh
AKOJIOTHYECKHE (DaKTOPHI: A0MOTHYECKHUE,
OMOTHYECKHUE M aHTPOIIOTCHHBIC.
OmmceIBaTh AEUCTBUE YKOJIOTHYECKUX
(hakTOpOBHA OpTraHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOCHHUS U KU3HEACATEILHOCTU
PaCTEHUN U JKMBOTHBIXPA3HBIX CPET
oOHnTaHUs

3.3

AOuoTHYECKHE
(dakTopbl

AbuoTtnueckue (hakTophl: CBET,
TeMITepaTypa, BIaKHOCTb.
®otonepuoansm.IIpucnocodbnenus
OpPraHU3MOB K JEHCTBUIO a0OMOTHYECKHUX
(bakTopoB. bruosornueckuepuTMBbI.
Hemoncmpayuu:

Tabauyvt u cxemovl: «DOTOTEPUOIUIM.
Jlabopamopnvle u npakmuyeckue
pabomul:

JlaGopatopHas pabora Ne 3.
«Mopdonoruaeckne 0COOEHHOCTH
pacTeHUH U3 Pa3HBIXMECT OOUTaHUS.
JlabopaTtopHnas padota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCa»

PackpbiBaTh cojiep:kaHue TEPMUHOB U
MOHATUI: a0MOTHYECKHUE (PAKTOPBI,
dhoToneprnoan3M, OHMOJIOTUUECKUE
PUTMBI.

AHanmM3upoBaTh JCHCTBUE CBETA,
TEeMITepaTyphl, BIAXKHOCTH HA OPTraHU3MbI
Y TIPUBOJIUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHNU3MOB.
[IpoBouTH OMOTOTHUYECKHE HAOIIOICHUS
1 0OPMIIATH PE3yJIbTaThl MPOBEAEHHBIX
HaOJII0ICHUIA
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3.4 | buornueckue buotnueckue daxropsl. Buabl PackpbIBaTh cofepkaHue TEPMUHOB
(dakTopsI OMOTUYECKHUX B3aUMOJECHCTBUM: U TIOHATUN:0MoTHYEeCKUE (HaKTOPHI,
KOHKYPEHLUS, XUITHUYECTBO, CHMOMO3 U | XUILHUYECTBO, IIapa3UTU3M,
ero ¢opmel. [lapazutnsm, koomeparus, | KOHKYpPEHLUs, MyTyajau3M, CAMOHNO3,
MyTYyaJu3M, KOMMEHCAIU3M KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeHcanu3M, HeUTpaIu3M. HEUTpaIU3M.
3HaueHue OMOTHUYECKUX XapakTepHu3oBaTb OMOTHYECKHE
B3aMMOJICHCTBUH I CYILIECTBOBAHU (aKkTOphl U BUIBIB3aMMOOTHOIICHHI
OpPraHMU3MOB B IPUPOIHBIX COOOIIECTBAX. | MEXKy OPraHU3MaMU; IPUBOJUTH
Hemoncmpayuu: MpUMEPBI B3AUMHOU
Tabnuyvl u cxemol: «lluiesbie nenmn» IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIy COOON BHIbI
OMOTHYECKUXB3aUMOIEUCTBHIA
OpraHU3MOB
3.5 | Dxonoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbiBaTh cosiepkaHre TEPMUHOB U
XapaKTEPUCTUKU nonyisiuru. OCHOBHBIEIIOKA3aTeln MOHSTHI: NOMYJISILIMSL, YACTIEHHOCTD,

BUJIA U TIOITYJISIIIAN

MOMYJISIIIUN: YUCIEHHOCTbD, INIOTHOCTb,
POXK1a€MOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. JJuHaMyuKa YMCI€HHOCTH
MONYJISIIIUU U €€ Perysiusl.
Hemoncmpayuu:

Tabnuywt u cxemol: «llomynsuumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MONYJISIITUK UHPY30pUH-TYPEeTbKI».
Jlabopamopuvle u npakmuuecxkue
pabomut:

IJIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTPALIUS, TUHAMUKA
YUCJICHHOCTHU TOMYJIALIHMH.
XapakTepu3oBaTh OCHOBHBIE TTOKA3aTEIN
Y DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISIUN; ONTUCHIBATH MEXaHU3MBbI
PEryIsiuy YUCIEHHOCTH MOIYJIALNH
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOMYJISIITUIN pa3HBIX BUIOB
pacTeHui»

Hroro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOrHYE€CKHE CHCTEMBI

4.1 | CooOmiecTBa 1 Co00111eCTBO OPraHu3MOB — OHUOIEHO3. PackpriBaTh conepkaHue TEpMUHOB U
OpraHU3MOB CrpykTyphl OMOLIEHO3a: BUI0Bas, MOHSTUI: OUOIIEHO3, FKOCUCTEMA,
MPOCTPAHCTBEHHAs, TpohUUIecKast OMOreo1eHO03, BU/IbI-IOMUHAHTHI,
(uieBast). Buabl- 1OMUHAHTHI. DKOJIOTHYECKas HUIIIA.
CBsi3u B OHOIIEHO3E. XapakTepu3oBaTh OMOIIEHO3
Jemoncmpavuu: (coo0111ecTBO), €r0 BUIOBYIO,
Tabnuywt u cxemol: «llunesbie enmy, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHOIIEHO3: COCTaB U CTPYKTYpay. CTPYKTYpBHI.
Obopyoosanue: MOJIeTb-aNIUTAKAIUS OOBSICHATH POJIH KOMIIOHEHTOB
«Tunuruneie OUOIIEHO3BDY; TepOapwii OMoIIeHO3a B MOJIIEPKAHUU €TO
«PacturenpHbie COOOIIECTBAY; CTPYKTYPbI U CYIIIECTBOBAHUS
KOJUIEKIMs « bHOIIEHO3» Ha ONPECIIEHHON TEPPUTOPHH.
OOBACHATH OMOTOTUUECKHIT CMBICIT
SPYCHOCTH WIIMCTOBOM MO3aWKH.
CpaBHHBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUIOBYIO, IPOCTPAHCTBCHHYIO H
TPO(QUYECKYIO CTPYKTYPBI, CBSI3U MEXTY
OpraHU3MaMH
4.2 | DKOCUCTEMBI U 2 DKOJIOrM4eCKHe CUCTEMBI (IKOCUCTEMBI). | PackpriBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

[MTousTHe 00 3KOCUCTEME U
OHMOreolEcHO3E.
OYHKITMOHAIBHBIC KOMITOHCHTBI

MOHSITHI: DKOCHCTEMa, OMOreOIeHO3,
MPOAYIIEHTBI, KOHCYMEHTBI, PEIYIICHTHI,
TpodHUECKHEe YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (TUIIIEBBIC) YPOBHH
AKOCUCTEMBI. [IullieBbIC 1IETIH U CETH.
OCHOBHBIE 1TOKA3aTEIN SKOCUCTEMBI:
ouomacca, NpoayKIHs. DKOJIOTUUECKUE
MMUPAMUJIBL: TIPOAYKIIMH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTOMUYUBOCTb, CAMOPETYJISIHUS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

lopmpemuwi: A. [Ix. Tencnu,

B. H. Cyxkaués.

Tabauyst u cxemol: «lIpupoaHbie
coobmecTBay, «llemu nuranusy,
«IKOJIOTUYECKas MUPaMUIay

LEIb U CETh, IKOJIOTMUYECKUE
UpaMUJIbl, OomMacca, IpoAyKIIHS,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUTUTETHHOMY
CaMOIOIEP/KAHNUI0, OTHOCUTEIIEHO
3aMKHYTBIA KPYTOBOPOT BEILIECTB,
HEOOXOUMOCTb TOTOKA YHEPTHH).
CpaBHHBaTh NaCTOUIIHBIE U JETPUTHBIE
NUIIEBbIE LIENH, TPOYUUECKUE YPOBHU
DKOCHUCTEMBI.

Paznuuate nupamMuabl MpoIyKIUH,
NUpamMuIbl YUCICHHOCTH U TUPAMHMIBI
OMOMACCHI.

CocTaBsATh LEMU U CETH TUTaHUSI.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOMYMUBOCTb, CAMOPETYJISILIHS,
pa3BUTHE (CyKILIeCCHs).

OnuceIBaTh MEXAHU3M MOIEPKAHUS
pPaBHOBECHS B 3KOCHCTEMaAX.
XapakTepu3oBaTh CYKLIECCHH, BBISIBIISATh
MPUYHUHBI U 00LIME 32aKOHOMEPHOCTHU
CMEHBI 3KOCHCTEM

4.3

[Ipuponsie
AKOCHUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€ED.
DKOoCUCTEMA XBOMHOTO MU
LIMPOKOJINCTBEHHOTO JIECA.

PackpeiBath copepkaHue TEPMUHOB U
MMOHSTUI: BOAHBIE YKOCHUCTEMBI,
OMOTeO1IeHO3bI, (PUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpavyuu:

Tabauyst u cxemvi: « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECAY,
«DKOoCcHCTEMA XBOMHOIO JIECay,
«buoneHnos BogoéMa.

Obopyoosanue: TepOapuu U KOJUICKIIUN
pacTeHU U )KUBOTHBIX,
MIPUHAIICKAITUX K Pa3HBIM
AKOJIOTUYECKHUM TpyIllaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPraHU3MbI, 00pa3yroIue
pasHbie TpoUUECKHUE YPOBHU

4.4 | AHTpOTIOTEHHBIE AHTPONIIOTE€HHBIE YKOCUCTEMBI. PackpbIBaTh copepkaHue TEPMUHOB U
KOCHUCTEMBI ATpPO3KOCHUCTEMBI. MIOHATUI: AHTPOIIOT€HHAsl IKOCUCTEMA,
Ypboskocucremsl. buonornueckoe u arpo3’KocucTema, ypooskocucreMa,
X035CTBEHHOE 3HAUCHUE OounopazHoobOpasue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepru3oBaTh arpOdKOCUCTEMBI U
buopasnoobpazue kak paxTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
yCTOMUMBOCTHU dKocHcTeM. COXpaHEHUE | CyLIECTBOBAHUS.
OMOJIOrMUYECKOT0 pa3HO0Opasus [IpuBOAWTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emiie. HKOCUCTEM CBOE MECTHOCTH, OIUCHIBAThH
Hemoncmpauyuu: WX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemovl. «ATPOLICHO3Y. CpaBHHBaTh COCTaB U CTPYKTYPY
Obopyodosanue: xomekuys «Bpenuteny | nmpupogHbIX SKOCUCTEM U
BAXHEHNIINUX CEIBbCKOXO3SUCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJIbTYp» ypOO3IKOCUCTEM
4.5 | buocepa— VYuenue B. U. Bepnaackoro o ouocdepe. | PackpbiBaTh coepkanue TEPMUHOB U
rii00anpHas ['panulibl, COCTaB U CTPYKTYypa NoHATUM: Ouocdepa, )KUBOE BEUIECTBO,

IKOCHUCTEMA 3EMIIH

ouocdepsnl. JKuBoe BEIIECTBO U €T0
¢ynxun. Ocobennoctu 6nocheps! Kak

JUHAMHYECKOE PABHOBECHE.
OuenuBars Bkiaja B. U. Bepraackoro
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r7100aTbHON YKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE U OOpaTHas
CBsI3b B OMocdepe.

Hemoncmpayuu:

Topmpemuwi: B. 1. BepHaackuiu.
Tabauywl u cxemwvr: «O0WAs CTPYKTYpa
ounocdepr», «PacnpocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHne yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OuoCcQepsl,
(byHKIIUH )KUBOTO BelecTBa Onochepbl
1 onpeAeiaTh (Ha KapTe) 00J1acTH ero
HauOOJIBIIIETO PACIIPOCTPAHCHHUSI.
[TpuBOIUTE PUMEPHI TIPOSBIICHHUS
(GyHKLHIA )KUBOTO BenlecTBa onochepsl,
OMOreOXMMHUYECKOH 1eATEIbHOCTH
YeoBeKa.

[lepeunciarb ocoOeHHOCTH OUochepsl
KaK I100aJIbHOM 3KOCUCTEMBI 3EMIIH

4.6 | 3aKOHOMEPHOCTHU KpyroBopoTs! BemiecTB u PackpbiBath coepxanue TEPMUHOB U
CYIIIECTBOBAHMSI OMOreOXNMHUYECKHE ITUKIIBI 2JIEMEHTOB MOHSITUH: TIEJIOCTHOCTH Ouochepsl,
ouochepsl (yrnepona, a3orta). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH Onochepsl. OCHOBHBIE OMOTeOXUMHUYECKHUE KB

OMOMBI CyIIH. AJIEMEHTOB, 30HAJILHOCTH OMOC(EPHI,

Jemoncmpayuu: OMOMBI.

Tabauysl u cxemol: «Kpyrosopor OnuceIBaTh KPyrOBOPOT BEIIECTB,

yriaepoaa B Ouocdepey, «Kpyrosopor OMOreOXMMHUYECKHE IIUKITBI a30Ta U

a30Ta B MPUPOIEH yriepoza B 6uocdepe.
OOBICHATH IPUUNHY 30HATLHOCTH
ouocdepsl. [lepeuncsaTs u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
CYyIIH 3eMIIH

4.7 | YenoBedyecTBO YenopedecTBO B Onochepe 3emii. PackpriBath copepkaHue TEPMUHOB U

B Ouocdepe 3emiau

AHTPONOTreHHBIC U3MEHEHHUSI
B Onocdepe. ['modanbHbIE

HNOHSITUNA: aHTPOIIOTE€HHbIE U3MEHEHUS,
HKOJIOTUYECKUN KPU3UC, TTI00ATBHBIC
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AKOJIOTUYECKUE TPOOIIEMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIC
AHTPONOT€HHbIEC BO3JACHCTBUS

Ha NpUpOaYy», « BaxHenmme ncTOUHNKH
3arpsA3HEHUS BO3/lyXa U TPYHTOBBIX
Bo», «[louBa — BaxkHeiIas
cocTasJsironias onochepn», «DakKTOpPbI
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocepri»; Kpachas
kHura PO, n3o0pakxeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

poOJIEMBI.

XapakTepu3oBaTh OMOCHEPHYIO POJIH
YyeJIOBEKa.

[IpuBOIUTH IPUMEPHI AHTPOIIOT€HHBIX
W3MeHeHu# B bnocdepe.

OrneHrBaTh MOCTEACTBUS 3arPsI3HEHUS
BO3IYILIHOM, BOJTHOM CPEJbI, U3MECHEHMUS
KJINMaTa, COKpaIIeHUs
OouropazHoobpasus.

dopMyIUpPOBaTH COOCTBEHHYIO MO3UIUIO
10 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAIBHBIM 3KOJIOTHUYECKUM
npobJieMaM, apryMeHTHUPOBaTh CBOIO
TOYKY 3pCHHUS.

HaspiBaTh MpUYMHBI MTOSBJICHUS
MIPUPOAOOXPAHHOM ITUKHU,

PacKpbIBaTh 3HAYEHHE Mporpecca

JUTS1 IPEOI0JICHUS DKOJIOTHYECKOTO
KpH3Hca

4.8

Cocy1iiecTBOBaHUE
MIPUPOJIBI U
yeJI0BeUeCcTBa

CocyuiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBoctr 6mocdeprl. OcHOBa
paIMOHAIBHOTO YIIPABICHUS
IIPUPOTHBIMH PECypCaMu M HX
ucnoiib3oBanue. JlocTikeHnss OMOJIOTHH
Y OXpaHa MPUPO/IBL.

PackpeiBath conepkaHue TEPMUHOB U
IOHSTUI: PALlMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KODBOIIOLIUAL.
XapaxkTepu3oBaTh palMOHAIBHOE
UCIIOJIb30BaHUE IIPUPOJHBIX PECYPCOB;
OCHOBHBI€ [10JIOXKEHUSA KOHLENIUU
YCTOMYUBOI'O pPa3BUTHUS
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Ddenepanbhas padouas nporpamma | buomorus. 10-11 kmaccer (0a30BbIl yPOBCHB)

Jemoncmpayuu:
Tabnuywvl u cxemoi: «buochepa u
YEJI0OBEK»

HTtoro gacos 1o TeMe 9

PezepBHOE Bpemst 2

OBLIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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